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phosphohistidine intermediate 
and, 110 
Acid-unfolded proteins 
pathways of protein folding 
and, 656-57 
Acquired immunodeficiency syn 
drome (AIDS) 
HIV-1 protease and, 544-581 
HIV reverse transcriptase and, 
709-10 
human gene therapy and, 194 
97, 206 
Actin 
HIV-1 protease and, 554 
molecular chaperones and 
358. 373 
Actinobacillus pleuropneumoniae 
CRP/FNR family and, 784 
Actinomycin D 
multidrug resistance and, 404- 
5,410 
P-glycoprotein and, 387 
Activin A 
intramolecular chaperoning 
and, 356 
Acute lymphocytic leukemia 
(ALL) 
human gene therapy and, 205 
protein tyrosine phosphatases 
and, 116 


Acute myelobiastic leukemia 
(AML) 
human gene therapy and, 205 
Adamantine diazirine 
photochemical labeling and, 
487, 496 
Adeno-associated virus 
human gene therapy and, 
19 


Adenomas 
tumor suppressor genes and, 
646-4 
Adenomatous polyposis coli 
(APC) gene 
and protein, 629, 646 
Adenosine deaminase 
gene 
initiation zone near, 48, 54 
human gene therapy and, 194 
95, 206-8 
MDR! transporter and, 396 
Adenosine diphosphate (ADP) 
molecular chaperones and, 370 
Adenosine monophosphate 
(AMP) 
microtubule-associated motors 
and, 436-40 
pantothenate and, 18 
Adenosine triphosphate (ATP) 
glycosyl phosphatidylinositol 
anchors and, 128 
GroEL-bound proteins and, 
367-63 
mdr| genes and, 392-93 
membrane partitioning during 
cell division and, 338 
microtubule-associated motors 
and, 429, 431, 436-40, 
443-48 
molecular chaperones and, 
354, 356-62, 364-67 
369-76, 378 
multidrug resistance and, 391, 
397, 403, 405-6, 408 
13, 417 
nuclear pore complex and, 
7 


nucleocytoplasmic transport 
and, 238-39, 243 
origins of replication and, 34 
pantothenate and, 18 
receptor tyrosine kinases and, 
463 
RNA polymerase II and, 163 
64, 180-81 
Adenosy|methionine 
decarboxylases for, 21 
Adenoviruses 
auxiliary components and, 38 
DNA unwinding element and, 
27 


genetically defined origin 
and, 34 
human gene therapy and, 
7 


199, 201 
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origin of replication and, 33, 
44 


receptor-mediated gene trans- 
fer and, 198 
transcription factor facilitation 
of origin activity and, 38- 
39, 41 
tumor suppressor genes and, 
629-35, 642 
Adenylate cyclase 
CRP protein and, 752-53 
phospho-Factor III and, 752 
Adenyly! cyclase 
Ras activity and, 854, 864, 
871, 875, 881 
Adrenocortical tumors 
tumor suppressor genes and, 
629, 639 
Adult acute leukemia 
human gene therapy and, 194 
Aflatoxin B 
p53 gene and, 638 
AG-2 peptide-based inhibitor 
HIV-1 protease and, 552 
torsion angle of , 550 
AG-4 peptide-based inhibitor 
HIV-1 protease and, 552, 565 
torsion angle of, 550, 571 
AG- 1004 
crystal form of, 548 
Aglycon component 
oligosaccharides and, 87 
AIDS 
see Acquired imraunodefici 
ency syndrome 
ALADDIN program 
HIV-1 protease and, 576-77 
Alanine 
aminoacyl-tRNA synthetases 
and, 717, 741-42 
CRP protein and, 760-61, 
774, 782 
glycosyl phosphatidylinositol 
anchors and, 127 
HIV-1 protease and, 548 
550, 563, 567-68, 573, 
580 
multidrug resistance and, 404 
5 


oxidation of, 799, 805 

pantothenate and, 17-18 

pathways of protein unfolding 
and, 669 


photochemical labeling and, 
499 


protein stability and, 140-41, 
143-46, 152, 158 
Ras proteins and, 865 
vitamin B6 in synthesis of, 10 
Alanine racemase 
vitamin B6 and, 10 
Alcohol oxidase 
molecular chaperones and, 
366 


Alditol derivatives 
protein glycosylation and, 72, 
79-80 
Aldopantoate 
pantothenate and, 18 
Alkali 
protein glycosylation and, 72 
riboflavin and, 5-6 


Alkaline phosphatases 
molecular chaperones and, 360 
multidrug resistance and, 414 
phosphoserine intermediate 

and, 110 

1-Alkyl-2-acyl glycerol 

glycosyl phosphatidylinositol 
anchors and, 124, 134 

Almond meal 
PNGase A and, 71 

a-lytic protease 
pathways cf protein folding 

and, 675-76 

a -phosphate 

aminoacyl-tRNA synthetases 
and, 731-32 

a-senDNA 
mobile introns and, 608 

Aluminum 
transamination and, 15 

Aluminum fluoride 
microtubule-associated motors 

and, 437 

a-Amanitin 

transcription factor facilitation 
of origin activity and, 38 

AMBER program 

nuclear magnetic resonance 
and, 280 

Amber suppression 
amino acids and, 140 

Amides 
reduced 

HIV-1 protease inhibitors 
and, 556, 566 

Amino acids 

aminoacyl-tRNA synthetases 
and, 717, 728-36 

CRP protein and, 761 

eukaryotic DNA replication 
and, 47 

glycosyl phosphatidylinositol 
anchors and, 127 

HIV-1 protease and, 545-46, 
548-55, 558, 560-70, 
572-74, 576, 580 

membrane growth factor cleav 
age and, 536-37 

microbiological assay for, 6 

multidrug resistance and, 404 
s 

nerve growth factor receptors 
and, 829 

Norit eluate factor and, 7 

nucleocytoplasmic transport 
and, 230-31, 234-36 

oxidation of, 798-819 

photochemical labeling and 
496-99, 501, 503-6, 510 

protein glycosylation and, 66- 
71 


protein stability and, 139-47, 
149-55, 157-58 

pyridoxal-catalyzed reactions 
of, 14-16 

Ras proteins and, 855, 861 
66, 868 

receptor tyrosine kinases and, 
457-59, 463-64, 466, 
468- 72 

site-specific photocrosslinking 
and, 505-9 


TATA box-binding protein 
and, 165-66 
transamination and, 9, 14-15 
vitamin B6 in synthesis of, 
10 ; 
a-Aminoacrylate 
tryptophanase and, 20 
Aminoacyl-tRNA synthetases 
activation domains and, 723- 


aminoacylation of (RNA-like 
structures containing 
RNA pseudoknots, 743- 
44 
characteristics of, 
Class I, 716-21, 723-36 
Class Il, 716-23 
complementary tRNA:protein 
interactions in crystal 
structures of Class I and 
Class II complexes, 736- 
40 
conserved motifs and, 723-24 
difference energy diagrams 
and, 728 
directed mutagenesis and, 728 
evolutionary descent of, 721 
identity switching reveals dis 
crete determinants, 742 
43 
idiosyncratic interactions and, 
736-44 
linear free energy relations 
and, 728-29 
MetRS and, 733-34 
mobile introns and, 590 
perspectives on, 716-18 
protein conformational 
changes and catalysis, 
735-36 
signature sequences of, 718 
20 
strain and induced fit in 
amino acid activation, 
728-36 
structural classes of , 718-28 
tertiary structures for, 720-23 
tRNA identity revealed by mu 
tagenesis and in vitro ex 
pression of 
tRNA-derived miniheli 
ces, 740-42 
TyrRS and, 729-33 
zinc enzymes and, 727-28 
Aminobenzoic acid ethyl ester 
(ABEE) 
fast atom bombardment and, 
81 
Amino-4-hydroxy-benzoic acid 
matrix-assisted laser desorp- 
tion and, 83 
Aminoisobutyrate 
transamination and, 15 
Aminomethyl-2-piridine 
HIV-! protease and, 550 
Amiodarone 
P-glycoprotein and, 387 
Ammonia (NH3 
chemical ionization and, 80 
histidine decarboxylase and, 
23 


717 


tryptophanase and, 20 





Ammonium acetate 
electrospray mass spectros 
copy and, 85 
Amphiregulin 
membrane-anchored growth 
factors and, 521 
receptor tyrosine kinases and, 
463 
Amplification control element 
initiation zones and, 46, 56 
Amplification enhancer region 
(AER-d) 
initiation zones and, 46 
AMPPNP ATP analog 
multidrug resistance and, 410 
Anal carcinoma 
tumor suppressor genes and, 
638 
Anesthetics 
multidrug resistance and, 412 
Angiotensin 
protein tyrosine phosphatases 
and, 113 
Angiotensin II receptor 
protein tyrosine phosphatases 
and, 116 
Anilinonaphthalene-8-sulfo 
nate (ANS) 
CRP protein and, 758 
molecular chaperones and, 366 
pathways of protein unfolding 
and, 661-63, 665-66 
671- 72 
Animal viruses 
simple genomes and, 30 
Anion-exchange chromatography 
fractionation of oligosaccha 
ride mixtures and, 73 
Anionic modifications 
monosaccharides and, 94-95 
Anisotropy 
fluorescence 
RNA structure and, 264 
Anomericity 
oligosaccharides and, 74-78, 
80 
Anthracyclines 
multidrug resistance and, 413 
14 
P-glycoprotein and, 38 
Anti-arrhythmics 
P-glycoprotein and, 387 
Antibiotics 
P-glycoprotein and, 387 
Anti-CD3 antibodies 
protein tyrosine phosphatases 
and, 115 
Antidepressants 
P-glycoprotein and, 387 
Antihistamines 
P-glycoprotein and, 387 
Antihypertensives 
P-glycoprotein and, 387 
Antimicrotubule drugs 
P-glycoprotein and, 387 
Antipsychotics 
P-glycoprotein and, 385 
387 
AP! protein 
eukaryotic ongins of replica 
tion and, 34, 41-42 
Ras activity and, 882-83 


APO-| antigen 
nerve growth factor receptors 
and, 830 
Apomyoglobin 
pathways of protein unfolding 
and, 660, 664-65 
Apoptosis 
tumor suppressor genes and, 
64? 


A protein 
hnRNP complexes and, 293 
Arabidopsis spp 
TATA box-binding protein 
and, 165 
Arabidopsis thaliana 
multidrug resistance and, 394 
araC DNA synthesis inhibitor 
eukaryotic DNA replication 
and, 47 
ara regulon 
indirect activation and, 766, 
773. 778-79. 782 
Archaea 
mobile introns and, 592 
Archaebacteria 
molecular chaperones and, 
372-73 


ARF protein 
membrane partitioning during 
cell division and, 337 
Arginine 
aminoacyl-tRNA synthetases 
and, 717 
CRP protein and, 756, 761 
764, 782, 784-86 
HIV-1 protease and, 566, 580 
hnRNPs and, 296, 298, 304 
multidrug resistance and, 405 
nucleocytoplasmic transport 
and, 226, 235 
oxidation of, 803, 810-11, 
813, 818 
protein stability and, 141, 
j 147, 149-50, 152, 155 
Argon 
fast atom bombardment and, 
81 
ARS consensus binding protein 
(ACBP) 
origin recognition element 
and, 35 
Arsenite 
MDR1\ RNA and, 400 
Arthritis 
human gene therapy and, 
195 
Arthrobacter sp 
vitamin B6 and, 18-19 
Arylazides 
photochemical labeling and, 
486-87, 503 
Aryldiazirines 
photochemical labeling and, 
487-89 


Arylketones 
photochemical labeling and, 
489 
Asialoglycoproteins 
receptor-mediated gene trans 
fer and, 198 
asnB promoter 
CRP protein and, 779 
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L-Asparaginase II 
CRP protein and, 753 
Asparagine 
aminoacyl-tRNA synthetases 
and, 717 
glycosy! phosphatidylinositol 
anchors and, 127 
HIV-1 protease and, 554-55, 
560-61, 563, 565, ‘ 
572 
multidrug resistance and, 405 
protein glycosylation and, 66, 
69-71 
protein stability and, 151-55, 


Ras proteins and, 871, 877, 
882 
Aspartate 
HIV-1 protease and, 545-46, 
561, 566, 569, 574, 580 
pantothenate and, 18 
protein stability and, 151 
Ras proteins and, 866 
transamination and, 9 
Aspartate transcarbamylase 
nuclear localization sequences 
and, 233, 236-37 
Aspartic acid 
aminoacyl-tRNA synthetases 
and, 717, 738, 741 
glycosy! phosphatidylinositol 
anchors and, 127 
HIV-1 protease and, 566, 576 
nerve growth factor receptors 
and, 829 
photochemical labeling and, 
497 
protein glycosylation and 
70 
protein stability and, 140-41, 
147, 149, 151-53, 155, 
157-58 
protein tyrosine phosphatases 
and, 109 
Aspartic proteases 
HIV-1 protease and, 545-46, 
548, 555, 566, 572-73 
Aspartyl-tRNA synthetase 
connective peptides and, 727 
highly conserved side chains 
and, 726-27 
Rossmann dinucleotide-bind- 
ing fold and, 723-26 
seryl-tRNA synthetase, 722 
structure of, 722-23 
Aspergillus nidulans 
kinesin-like proteins and, 434- 
ch 


mobile introns and, 616 
Astrocytoma 
MDR1 RNA and, 401 
tumor suppressor genes and, 
625 
ATPase 
multidrug resistance and, 393 
94, 409-12 
ATP synthase 
photochemical labcling and, 
505-6 
4/T-rich element 
genetically defined origin 
and, 33-34, 40-41, 55 
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Autonomously replicating se- 
quence 
genetically defined origin 
and, 32 
55 
Autoradiography 
photochemical labeling and, 
498 


, 35, 38, 43, 50, 


aux transcription factors 
activation of eukaryotic ori- 
gins of replication and, 
33- 34, 36, 40-44 
Avidin 
history of , 7 
Axl receptor tyrosine kinase A 
signal transduction and, 474 
Axons 
protein tyrosine phosphatases 
and, 114 
Azacycloheptatetraenes 
photochemical labeling and, 
487 


Azetidine 
molecular chaperones and, 363 
Azidobenzoic acid 
photochemical labeling and, 
506 
3'-Azido-3'-deoxy-thymidine 
(AZT) 
HIV reverse transcriptase and, 
690, 709 
Azidophenylalanines 
photochemical labeling and, 
503 
Azidopine 
multidrug resistance and, 407 
8,414 
P-glycoprotein and, 387 
p-Azidopheny! acetimidate 
RNA structure and, 267 
Azidoprazosin 
multidrug resistance and, 407 
Azorhizobium caulinodans 
CRP/FNR family and, 784 


B 


2BE2121 gene 
initiation zones and, 46 
33B cells 
nerve growth factor receptors 
and, 841 
41BB molecule 
nerve growth factor receptors 
and, 830 
B1 cis-acting element 
autonomously replicating se- 
quences and, 35 
B2 cis-acting element 
autonomously replicating se- 
quences and, 35 
B3 cis-acting element 
autonomously replicating se- 
quences and, 35 
B870a light-harvesting polypep 
tide 
photochemical labeling and, 
499 


Bacillus amyloliquefaciens 
barnase in, 669 

Bacillus megaterium 
cAMP and, 754 


Bacillus stearothermophilus 
aminoacyl-tRNA synthetases 
in, 718, 735 
Bacillus subtilis 
mobile introns and, 599 
Bacteria 
DNA unwinding element and, 
35 


molecular chaperones and, 364 
peptides and, 14 
protein tyrosine phosphatases 
and, 105-6 
RNA polymerase II and, 162 
Bacterial growth factors 
history of , 3-6 
Bacterial sigma factor region 2.4 
TATA box-binding protein 
and, 165 
Bacteriophage HK022 
Nun protein of, 918-19 
Bacteriophage A 
Cl protein of, 772 
N and Q proteins of , 908-18 
origin of bidirectional replica- 
tion and, 31 
regulatory circuits in, 909 
Bacteriophage P22 
pathways of protein unfolding 
and, 675 
Bacteriophage 629 gene 6 protein 
DNA bending and, 41-42 
Bacteriophages 
simple genomes and, 30 
Bacteriorhodopsin 
photochemical labeling and, 
496, 498 
Baculovirus 
expression system 
multidrug resistance and 
414 
Balbiani ring ribonucleoproteins 
transport of, 312 
Barnase 
pathways of protein folding 
and, 656-57, 660-61, 
668-69, 673 
protein stability and, 156 
bcr-abl gene 
in chronic myelogenous leuke- 
mia, 628 
Ber protein 
Ras activity and, 874, 876 
Beckwith-Wiedemann Syndrome 
tumor suppressor genes and, 
25, 644 
B/E-linked scanning 
oligosaccharides and, 80 
4’-Benzoy|-phenylalanine 
chemical structure of , 504 
photochemical labeling and, 
489, 503-4 
Benzphetamine 
photochemical labeling and, 
496 


B-elimination 

protein glycosylation and, 72 

tryptophanase and, 20 
B-lactams 

HIV-1 protease and, 578 
Beta-thalassemia 

human gene therapy and 

193, 195 


B-factor 
protein stability and, 146, 150 
BglG protein 
transcript termination and, 
907-8 
BHK kidney cell line 
protein tyrosine phosphatases 
and, 103, 115 
Bicarbonate effect 
amino acid oxidation and, 
804-5, 807 
Bidirectional replication 
mammalian origins of, 49-50 
bimC protein 
properties of, 435 
Bio-gel P4 chromatography 
oligosaccharides and, 92 
Biotic acid 
history of 
Biotin 
deficiency of, 7 
history of, 7 
BiP protein 
molecular chaperones and, 
356, 358, 361-62 
nucleocytoplasmic transport 
and, 243 
bis-(2-chloroethy!)-methylamine 
RNA structure and, 267 
Bladder carcinoma 
tumor suppressor genes and, 


Blocking proteins 
microtubule-associated motors 
and, 432 
Boc strategy 
photochemical labeling and 
503-4 
Bombyx mori 
mobile introns and, 606 
Bone marrow cells 
human gene therapy and, 
193, 205 
Borohydride reduction 
pyruvoyl enzymes and, 21 
Boron trifluoride etherate 
linkage analysis and, 80 
Bovine calf serum 
growth factor precursor cleav 
age and, 535 
Bovine pancreatic trypsin inhibi 
tor 
pathways of protein folding 
and, 674-75 
Bovine papilloma virus (BPV) 
A/T-rich element and, 33 
18-bp palindrome and, 33-34 
genetically defined origin 
and, 32 
origin recognition element 
and, 33-34 
transcription factor facilitation 
of origin activity and, 38- 
39 


boxA signal 

conserved 
RNA polymerase and, 915- 

16 


boxB hairpin 

RNA polymerase and, 910-11 
B protein 

hnRNP complexes and, 293 





Bradyrhizobium japonicum 
CRP/FNR family and, 784 
Brain-derived neurotrophic fac- 

tor (BDNF) 
nerve growth factor receptors 
and, 835-36, 839 
receptor tyrosine kinases and, 
469-70 
Brain tumors 
human gene therapy and, 194 
tumor suppressor genes and, 
629, 638-39 
Breast cancer 
human gene therapy and, 194 
MDR1\ RNA and, 401 
tumor suppressor genes and, 
625. 629. 632-33. 638- 
39, 643 
Brefeldin A 
membrane partitioning during 
cell division and, 339 
bride of sevenless (boss) protein 
membrane-anchored growth 
factors and, 526-27 
Bromoacetaldehyde 
nucleic acid structure determi 
nation and, 266 
Bromperidol 
HIV-1 protease and, 575 
Bryopsis maxima 
mobile introns and, 600 
BTF2 factor 
functions of, 174 
Bulge loop 
RNA structure and, 256-5 
269 
Butanol 
Norit eluate factor and 
B-vitamins 
history of 
lactic acid bacteria and, 14 
microbiological assay for, 6 


s 


3CH 1 34 protein 
protein tyrosine phosphatases 
and, 107 
C1/C2 proteins 
mRNA biogenesis and, 295 
C6 cells 
nerve growth factor receptors 
and, 841 
Ca 
membrane partitioning during 
cell division and, 332-33 
microtubule-associated motors 
and, 436, 445 
nucleocytoplasmic transport 
and, 238 
pathways of protein folding 
and, 658, 669-70 
photochemical labeling and, 
495, 505 
receptor tyrosine kinases and, 
460, 463, 470, 473 
Ca?* ionophores 
growth factor precursor cleav- 
age and, 535 
CAD gene promoter 
origin of bidirectional replica- 
tion and, 48 


“admium chloride 
MDR1 RNA and, 400 
‘aenorhabditis elegans 
dyneins and, 443 
kinesins and, 433-35, 440-42 
lin-3 gene and, 523 
multidrug resistance and, 394 
ras genes and, 854 
receptor tyrosine kinases and, 
454, 456, 460, 462, 464 
semS gene and, 880 
“afe-au-lait spots 
in Von Recklinghausen’s neu 
rofibromatosis, 645 
“alcium channel blockers 
multidrug resistance and, 407 
8, 410-13 
P-glycoprotein and, 387 
‘alcium pantothenate 
history of , 5-6 
Calcium phosphate coprecipita- 
tion 
human gene therapy and, 197 
Calmodulin 
HIV-1 protease and, 554 
photochemical labeling and, 
495, 504-5 
cAMP response element-binding 
(CREB) protein 


DNA unwinding element and, 


36 
‘amptothecin 
multidrug resistance and, 416 
“ancer 
human gene therapy and, 194 
96, 208-9 
mdr| gene and, 400-1 
nerve growth factor receptors 
and, 840 
receptor tyrosine kinases and, 
475 
‘apillary zone electrophoresis 
electrospray mass spectros 
copy and, 84 
fractionation of oligosaccha- 
ride mixtures and, 73 
‘AP protein 
Ras activity and, 881 
“arbamylcholine 
photochemical labeling and 
496 
arbenes 
generators of , 486-89 
photochemical labeling and, 
497-98, 501 
“arbohydrate heterogeneity 
glycosylation site and, 69 
“arbon dioxide (CO>) 
chemical ionization and, 80 
fixation of, 4 
Carbonic anhydrase 
pathways of protein folding 
and, 662, 665 
protein tyrosine phosphatases 
and, 110 
Carbon starvation 
CRP protein and, 753 
Carboxymethylation 
protein glycosylation and, 
70 


Carcinoid tumors 
MDR1\ RNA and, 401 
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Cardiolipin 
multidrug resistance and, 414 
Cardiovascular disease 
human gene therapy and, 195- 
96 


Casein 
D-alanine and, 10 
microtubule-associated motors 
and, 432 
molecular chaperones and, 367 
pantothenic acid and, 5 
Casein kinases 
molecular chaperones and, 374 
protein tyrosine phosphatases 
and, 114 
tumor suppressor genes and, 
636 


Catabolite gene activator protein 
see CRP protein 
cat promoter 
CRP protein and, 779 
CCAAT box transcription factor 
origin activity and, 39 
c-crk protein 
receptor tyrosine kinases and, 


CD4 lymphocytes 
HIV and, 197 
CD40 cell surface molecule 
nerve growth factor receptors 
and, 830 
CD45 hematopoietic cell surface 
protein 
protein tyrosine phosphatases 
and, 102, 108-111, 113 
14 
cdce2 kinase 
membrane partitioning during 
cell division and, 330- 
33, 344 
tumor suppressor genes and, 
634-36 
cdc2 serine/threonine kinase 
protein tyrosine phosphatases 
and, 106, 108 
CDC25 gene 
NFI gene and, 874-77, 881 
protein tyrosine phosphatases 
and, 106-7 
receptor tyrosine kinases and, 
462 
CDC42Hs protein 
receptor tyrosine kinases and, 
Cdc46 protein 
nuclear protein uptake regula- 
tion and, 246-47 
cdd promoter 
CRP protein and, 780, 783 
CDP-ethanolamine 
glycosyl phosphatidylinositol 
anchors and, 131 
cea promoter 
CRP protein and, 779-80 
Cell adhesion molecules (CAMs) 
glycosy! phosphatidylinositol 
anchors and, 122 
protein tyrosine phosphatases 
and, 110 
Cell cycle 
nucleocytoplasmic transport 
and, 22 
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protein tyrosine phosphatases 
and, 106-8 
tumor suppressor genes and, 
629-30, 633-35, 640, 642 
Cell division 
membrane partitioning during, 
323-44 


Cell signalling 
Ras and, 877-83 
CENP-E protein 
properties of, 435 
Central nervous system (CNS) 
nerve growth factor receptors 
and, 838-39, 841 
protein tyrosine phosphatases 
and, 110, 114 
Cephalosporins 
P-glycoprotein and, 387 
Ceramide 
glycosy! phosphatidylinositol 
anchors and, 124, 134 
membrane partitioning during 
cell division and, 332 
Cervical carcinoma 
tumor suppressor genes and, 
24, 632 


Cesium ions 
fast atom bombardment and. 


fos oncogene 
nerve growth factor receptors 
and, 832-33 
origin of replication and, 43 
Chaotropic agents 
proteins unfolded by, 657-59 
Chaperones 
pathways of protein folding 
and, 677 
Chaperonin-like proteins 
in eukaryotic cytosol 
Chaperonins 
in protein folding and assem- 
bly, 365 
CHAPS detergent 
multidrug resistance and, 411 
c-Ha-ras protein 
receptor tyrosine kinases and 
462 
Chelating agents 
amino acid oxidation and, 
803 
Chemical ionization 
oligosaccharides and, 72-74, 
80 
Chemical probes 
RNA structure and, 265-66 
Chemotherapy 
antitrypanosomal, 133 
Chinese hamster ovary (CHO) 
cells 
initiation zones for replication 
and, 46-49 
multidrug resistance and, 409 
receptor tyrosine kinases and, 
473 


372-73 


Chironomus tentans 
hnRNPs and, 312, 316 
Chitobiose core 
protein glycosylation and, 71 
Chlamydomonas ODA6 gene 
product 
dyneins and, 444 


Chlamydomonas reinhardtii 
mobile introns and, 591, 613, 


Chlamydomonas smithii 
mobile introns and, 596, 616 
Chloramphenicol 
acetyltransferase (CAT) 
MDRi gene and, 400-1 
moiecular chaperones and, 366 
Chloride channels 
P-glycoprotein and, 399, 405, 
413, 417-18 
Chloroplasts 
membrane partitioning during 
cell division and, 343 
molecular chaperones and, 
364-65 
Cholesterol 
photochemical labeling and, 
494 


Cholinephosphotransferase 
glycosy! phosphatidylinositol 
anchors and, 131 
Chromatin 
membrane partitioning during 
cell division and, 334 
35. 338 
metazoan DNA replication 
and, 55-56 
nerve growth factor receptors 
and, 837 
repression from, 42-45 
Chromium trioxide oxidation 
oligosaccharides and, 74, 80 
Chromophore transfer labeling 
photosuicide labeling reagents 
and, 490 
Chromosomes 
metazoan, 50 
nerve growth factor receptors 
and, 830 
ras genes and, 854 
tumor suppression and, 624 
27, 636, 644-47 
Chronic myelogenous leukemia 
(CML) 
human gene therapy and, 
194, 205 
MDR\ RNA and, 401 
tumor suppressor genes and, 
628, 638 
Chymotrypsin 
CRP protein and, 758 
pathways of protein folding 
and, 670 
Cin8 protein 
properties of, 435 
Circular dichroism (CD) spec 
troscopy 
hnRNPs and, 303 
RNA structure and, 263 
pathways of protein folding 
and, 659-60 
cis-acting sequences 
origins of replication and, 30: 
46, 53 
Citrate synthase 
molecular chaperones and 
375 


Citrullinaemia 
human gene therapy and, 
193 


cJUN activation domain 
origin of replication and, 41- 
43 


c-kit protein 
membrane-anchored growth 
factors and, 525 
receptor tyrosine kinases and 
466, 468 
Clathrin-coated vesicles 
membrane partitioning during 
cell division and, 329 
molecular chaperones and, 361 
Cleavage furrow 
positioning of 
membrane partitioning and, 
342 
Clostridium butylicum 
biotin and, 7 
Clostridium perfringens 
histidine decarboxylase and, 
21, 24 
CMCT 
nucleic acid structure determi- 
nation and, 266 
CMF catabolite repression factor 
CRP protein and, 754 
c-myc gene 
initiation zone and, 48-49 
Coated pits 
membrane partitioning during 
cell division and, 329-30 
Coenzyme A 
intestinal phosphatase and, 12 
Coherence spectroscopy 
RNA structure and, 270-71 
275 


Coil forms 

chaotropic agents and, 658-59 
Colchicine 

multidrug resistance and, 391, 

404-5, 407, 410 

P-glycoprotein and, 387 
ColE! plasmid 

termination mechanism and 

> 


Colicin El 
CRP protein and, 780 
Collision-induced dissociation 
(CID) 
oligosaccharides and, 79, 
Pal 


Colony-stimulating factor | 
(CSF-1) 
membrane-anchored growth 
factors and, 524 
Ras activity and, 870, 880 
Colorectal carcinoma 
nerve growth factor receptors 
and, 837 
tumor suppressor genes and, 
624-25, 646-47 
Complete preinitiation complex 
RNA polymerase II, 170-81 
Complex genomes 
origins of DNA replication in, 
44, 46-50 
Concanavalin A (Con A) 
protein tyrosine phosphatases 
and, 115 
Conformational coupling 
DNA polymerase fidelity and, 
685-711 





Connective peptides 
aminoacyl-tRNA synthetases 
and, 727 
Conserved domains 
protein tyrosine phosphatases 
and, 112-13 
COP-coated vesicles 
membrane partitioning during 
cell division and, 337 
Copper 
transamination and, 15 
Copy DNA (cDNA) 
GAP, 869 
intron mobility and, 604-6 
kinesin, 434, 439 
mdr\ , 389-91, 393, 395-96, 
399, 404-5, 411 
NF1, 872 
p62, 880 
p75, 833 
Core promoter element 
mRNA synthesis and, 161 
Corkscrew protein 
receptor tyrosine kinases and, 
456, 459 
corkscrew PTPase 
tyrosine dephosphorylation 
and, 104 
Correlation spectroscopy 
oligosaccharides and, 77 
Corynebacterium diphtheriae 
nicotinic acid and 
Coumarin 
RNA modified with, 263 
C protein 
hnRNP complexes and, 293- 
94 


c-Raf1 protein 
receptor tyrosine kinases and, 
456 


c-ras proteins 
nerve growth factor receptors 
and, 843 
Crosslinking 
future research on, 509-11 
introduction to, 483-85 
photolabile groups and reac- 
tive intermediates, 485-90 
site-specific photocrosslink- 
ing, 503-5 
CRP protein 
allosteric alterations in 
evidence for structural 
changes, 758-59 
nature of conformational 
changes in CRP in- 
duced by cAMP bind- 
ing and by crp* 
mutations, 760-61 
objectives for structural 
changes in, 759-60 
summary of cAMP-induced 
allosteric changes, 762 
binding of CRP to DNA 
binding to specific sites, 
762-63 


consensus sites, 763 
CRP-induced DNA bind- 
ing, 764-66 
nonspecific binding, 762 
specific interactions within 
TGTGA motif, 764 


direct activation of transcrip- 
tion by 
architecture of CRP-depen- 
dent promoters and 
spacing requirements, 
766-67 
biochemical steps of tran- 
scription initiation, 766 
CRP action at malT pro- 
moter, 772 
CRP-RNA polymerase con- 
tacts are necessary but 
may not be sufficient 
for activation, 770-71 
importance of CRP-RNA 
polymerase contacts 
and CRP in cis, 769 
70 
phenomenology of CRP-de- 
pendent transcription 
activation, 767-69 
promoters with CRP bound 
at -41.5 and -61.5 are 
fundamentally differ 
ent, 771 
FNR gene activator protein 
and, 783-86 
glucose effects and cAMP in 
E. coli 
cAMP as sensory element 
in global regulatory 
networks, 752-53 
catabolite repression and, 
754 


crp gene and, 753-54 
cya gene and, 753-54 
indirect activation and 
ara regulon, 778-79 
CRP cooperates with other 
activators, 775-76 
lux regulon, 779 
mal regulon, 776-77 
pap regulon, 779 
promoters with multiple 
CRP-binding sites, 
779-80 
introduction to, 750-52 
protein-protein contacts and 
transcription activation 
CRP has two potential acti 
vator loops, 775 
location of active CRP sub- 
unit at different pro 
moters, 774 
RNA polymerase alpha sub- 
unit role in contacts 
with CRP, 773-74 
surface-exposed loop in 
CRP contacts RNA 
polymerase, 772-73 
repression by CRP and cAMP 
direct repression, 780-81 
indirect repression, 781-83 
tasks of, 751 
three-dimensional structures 
and, 754-57 
*-terminal domain 
RNA polymerase II and, 181 
84 


CTPase 
microtubule-associated motors 
and, 433 


SUBJECT INDEX 997 


cut7 protein 
properties of, 435 
CV-1 green monkey kidney cells 
protein tyrosine phosphatases 
and, 114 
Cyanogen bromide 
P-glycoprotein and, 407 
photochemical labeling and, 
496, 498 
a-Cyano-4-hydroxycinnamic acid 
matrix-assisted laser desorp- 
tion and, 82 
cyaP2 promoter 
CRP protein and, 753-54, 781 
Cyclic adenosine monophos- 
phate (cAMP) 
CRP protein and, 750-789 
mdr\ RNA and, 400 
nuclear protein uptake and, 
245 


Ras activity and, 881 
receptor tyrosine kinases and, 
470 
Cyclic adenosine monophos- 
phate (cCAMP)-dependent 
protein kinase 
multidrug resistance and, 409 
Cyclic guanosine monophos- 
phate (CGMP) 
protein tyrosine phosphatases 
and, 116 
Cyclins 
membrane partitioning during 
cell division and, 330- 
31, 334 
protein tyrosine phosphatases 
and, 106-7 
tumor suppressor genes and, 
634-35 
Cycloheximide 
eukaryotic DNA replication 
and, 49 
nerve growth factor receptors 
and, 841 
Cyclohexylalanine 
HIV-1 protease and, 550 
Cyclosporins 
molecular chaperones and, 375 
multidrug resistance and, 407 
P-glycoprotein and, 387 
CYR/ gene C 
NFI gene and, 881 
Cystamine 
pantothenate and, 12 
Cysteamine 
pantothenate and, 12 
Cysteine 
aminoacyl-tRNA synthetases 
and, 717 
CRP protein and, 758, 761, 
782 


FNR protein and, 783 

glycosyl! phosphatidylinositol 
anchors and, 127 

molecular chaperones and, 
361 


oxidation of , 812-13 

pantothenate and, 12 

photochemical labeling and, 
498, 503, 505-6 

protein tyrosine phosphatases 
and, 106, 108-112 





998 SUBJECT INDEX 


Ras proteins and, 861-64 
receptor tyrosine kinases and, 
455, 463, 469 
Cystic fibrosis 
human gene therapy and, 193 
Cystine 
nerve growth factor receptors 
and, 827-32 
protein stability and, 141 
CYT-18 protein 
mobile introns and, 590, 605 
Cytochrome c 
microtubule-associated motors 
and, 432 
pathways of protein folding 
and, 656, 658, 660, 664, 
667, 673 
Cytochrome P-450 
photochemical labeling and, 
495- 


Cytoplasm 
microtubule-associated motors 
and, 429-48 
Cytosol 
eukaryotic 
chaperonin-like proteins in, 
79.73 


Cytotoxic lymphocytes 
human gene therapy and, 205 
6 
cytR promoter 
CRP protein and, 779-80, 782- 
83, 788 


D 


D6P2T cells 
nerve growth factor receptors 
and, 841 
D98/AH-2 cells 
5 protein and, 107 
D283 MED cells 
nerve growth factor receptors 
and, 833 
Daunorubicin 
multidrug resistance and, 410- 
1] 


dbi protein 
Ras activity and, 874, 876 
receptor tyrosine kinases and 
462 
DCC gene 
and protein, 629, 646-47 
DEAD-box 
mobile introns and, 592 
Decarboxylases 
coenzyme for, 21 
pyridoxine and, | 
transamination and, 15 
Dehydrogenases 
protetr, iyrosine phosphatases 
and, 112 
Delay accelerating factor (DAF) 
g.lycosy! phosphatidylinositol 
anchors and, 127-28, 135 
deoP2 promoter 
CRP protein and, 780, 782-83 
2-Deoxyglucose 
multidrug resistance and, 412 
Deoxypyrimidine kinase 
nerve growth factor receptors 
and, 829 


Deoxyribosides 
lactic acid bacteria and, 14 
milk bacteria and, 12 
Depth mapping 
of membrane proteins, 493 
Derivitization 
anomericity and, 80 
Detergents 
multidrug resistance and, 41 1- 
> 
P-glycoprotein and, 387 
Diacylglycerol (DAG) 
glycosyl! phosphatidylinositol 
anchors and, 123-24, 
127, 131, 133-34 
nerve growth factor receptors 
and, 843 
Diazirines 
photochemical labeling and, 
487 


Diazoesters 
photochemical labeling and, 
489 
Diazonium salts 
photosuicide labeling reagents 
and, 490 
Dibenzophenones 
HIV-1 protease and, 576 
Dictyostelium discoideum 
glycosyl phosphatidylinositol 
anchors and, 124, 134 
receptor tyrosine kinases and 
460 
Diethylpyrocarbonate 
RNA structure and, 267 
Difference energy diagrams 
aminoacyl-tRNA synthetases 
and, 728-29 
Diffusion-collision model 
pathways of protein folding 
and, 679 
Difluoroketones 
HIV-1 protease and, 574 
Difluorostatone 
HIV-1 protease and, 556 
Digitalis 
pnotosuicide labeling reagents 
and, 490 
Dihedral angle 
RNA structure and, 271 
Dihydrofolate reductase (DHFR) 
initiation of DNA replication 
and, 45-50, 52, 54-55 
molecular chaperones and, 
365-68, 371 
nucleocytoplasmic transport 
and, 238, 2 
pathways of protein folding 
and, 660, 662-63, 665- 
66, 668, 671-73, 676-77 
TATA box-binding protein 
and, 165 
Dihydroperidines 
P-glycoprotein and, 387 
2,5-Dihydroxybenzoic acid 
matrix-assisted laser desorp- 
tion and, 82 
Dihydroxyethylene 
HIV-1 protease inhibitors 
and, 556 
3,4-Dihydroxyphenylalanine 
(DOPA) 


tyrosine oxidation and, 800, 
810 
Dimethylformamide 
mdr RNA and, 399 
6, B-Dimethylmalate 
pantothenate and, 18 
5,5-Dimethy]- 1-pyrroline-N- 
oxide (DMPO) 
amino acid oxidation and, 
805-7 
Dimethylsulfate 
nucleic acid structure determi- 
nation and, 266 
RNA structure and, 267 
Dimethy! sulfoxide (DMSO) 
mdr RNA and, 399 
Diols 
HIV-1 protease and, 574-75 
Dioxin receptors 
molecular chaperones and, 374 
Direct DNA uptake 
human gene therapy and, 197 
Directed mutagenesis 
aminoacyl-tRNA synthetases 
and, 728-29 
Disulfide bonds 
molecular chaperones and, 357 
Disulfide bridges 
protein stability and, 142 
Disulfide isomerases 
pathways of protein folding 
and, 677 
Diterpenes 
P-glycoprotein and, 387 
Dithiobis-2-nitrobenzoic acid 
(DTNB) 
CRP protein and, 758 
DLAR receptor-type-PTPase 
biological role of, 114 
embryonic nervous system 
and, 110 
DNA helicase 
activation of eukaryotic ori 
gins of replication and, 
34 


DNA intercalators 
P-glycoprotein and, 387 
DnaJ protein 
hsp70 chaperones and, 360-61 
nucleocytoplasmic transport 
and, 225, 243 
DnaK protein 
hsp70 chaperones and, 360- 
61 


DNA locus 
small 
replication events and, 46 
48 
DNA polymerases 
base-pairing free energies and 
fidelity problem, 686-88 
exonuclease proofreading and, 
703-8 
HIV reverse trancriptase and, 
709-10 
mechanisms of , 693-94 
DNA binding and processiv- 
ity, 694-96 
frameshift errors and, 701-2 
induced-fit selectivity, 700-1 
mismatches in duplex 
DNA, 700 





mutational hot spots and, 
701-2 
nucleotide bonding: Kg for 
productive E- DNA- 
dNTP complex, 696-97 
nucleotide sequence depen- 
dence and, 701-2 
pyrophosphorolysis vs. py- 
rophosphate exchange, 
702-3 
rate-limiting conformational 
change, 697-700 
origins of replication and, 31, 
34, 37, 39-41, 44 
perspectives on, 685-86 
properties of , 688-90 
replication at a fork and, 
710 
structures of , 690-93 
DNA primases 
origins of replication and, 31, 
34, 40 
DNA replication 
enzymology of, 686-90 
eukaryotic, 29-57 
DNAse I 
TATA box-binding protein 
and, 165 
DNA synthesis inhibitors 
eukaryotic DNA replication 
and, 47 
DNA tumor viruses 
oncogenes of 
in targeting major cellular 
tumor suppressor 
genes, 629-32 
DNA unwinding element (DUE) 
in origin of replication, 33 
35-37. 41. 56 
DOCK program 
HIV-1 protease and, 575 
Dolichol-phosphoryl-mannose 
glycosy! phosphatidylinositol 
anchors and, 130-34 
Dopamine 
protein tyrosine phosphatases 
and, 116 
Double-strand break repair path 
Ww ay 
for intron mobility, 602-3 
Doxorubicin 
multidrug resistance and, 405, 
411, 416 
P-glycoprotein and, 387 
D protein 
hnRNP complexes and, 294 
mRNA biogenesis and, 297 
DPTP10D domain 
protein tyrosine phosphatases 
and, 108, 110, 114 
DPTP99A receptor-type-PTPase 
biological role of, 114 
embryonic nervous system 
and, 110 
D-raf protein 
receptor tyrosine kinases and, 
456 
D-raf serine/threonine kinase 
tyrosine dephosphorylation 
and, 104 
Drosophila chorion gene region 
amplification of, 46, 56 


Drosophila melanogaster 

dynein and, 446 

gap! and, 870 

hnRNPs and, 295, 297, 303, 
311, 316 

kinesins and, 435, 441 

multidrug resistance and, 
394 


ras genes and, 854 

receptor tyrosine kinases and, 
454, 456, 459-60, 462, 
464 

spitz gene and, 523 

Drosophila spp 

corkscrew PTPase and, 104 

factor 5 and, 172 

heat-shock proteins and, 357 

histone genes and, 54 

kinesins and, 433-34, 439-41 

native TATA factor and, 168 

origins of replication and, 55, 
5 


protein tyrosine phosphatases 
and, 104, 110, 114 
replication bubbles and, 54 
RNA polymerase II and, 162 
TATA box-binding protein 
and, 165 
TFIUB and, 170 
transmembrane molecules 
and, 109 
tyrosine kinase receptor and, 
836 
Duplex DNA 
mismatches in, 700 
Dyad symmetry element 
origin recognition element 
and, 32 
Dynactin 
microtubule-associated motors 
and, 444 
Dynein 
DNA polymerase mechanisms 
and, 698 
identification and structure of, 
443-44 
in vivo functions of , 446-47 
mechanochemistry and force 
generation of , 444-46 
membrane partitioning during 
cell division and, 339 


El protein 
eukaryotic origins of replica- 
tion and, 34, 39-40 
human gene therapy and, 201 
> 


EIA adenovirus protein 
tumor suppressor genes and, 
630-35 
E1B-55-kDa adenovirus protein 
tumor suppressor genes and, 
6 5 


E2 protein 
activation of eukaryotic ori- 
gins of replication and, 
34, 39-40 
E2F cellular transcription factor 
tumor suppressor genes and, 
634-35 


SUBJECT INDEX 999 


E6 protein 
human papillomavirus, 631- 
2, 642-4: 


E7 protein 
human papillomavirus, 631-35 
EBNA-1! protein 
activation of eukaryotic ori- 
gins of replication and, 
34-35, 43-44, 54 
Ecto ATPase 
receptor tyrosine kinases and, 
466 
Edman degradation 
photochemical labeling and, 
496-99, 504-5 
protein glycosylation and, 68 
E-DNA-dNTP complex 
productive 
Kg for, 696-97 
EDTA-Fe?* 
nucleic acid structure determi- 
nation and, 266-67 
Eg5 protein 
properties of, 435 
Egg white injury 
avidin and, 7 
Electron impact (EI) ionization 
oligosaccharides and, 79 
determination of anomeric- 
ity by derivitization 
and GC/MS, 80 
linkage analysis by per- 
methylation and 
GC/MS, 80 
Electrospray mass spectroscopy 
oligosaccharides and, 84-85 
Electrostatics 
protein stability and, 146-50 
Elongation-termination decision 
RNA-binding proteins and, 
896, 899-902 
Embryonal rhabdomyosarcoma 
nerve growth factor receptors 
and, 840 
Emetine 
histone synthesis and, 49 
P-glycoprotein and, 387 
Emphysema 
human gene therapy and, 193 
Endo-a-N-acetyl- 
galactosaminidase 
protein glycosylation and, 71 
Endocrine system 
nerve growth factor receptors 
and, 839 
Endocytosis 
of membrane-anchored 
ligand, 530 
membrane partitioning during 
cell division and, 329- 
31 
Endo-B-p-galactosidase 
oligosaccharide structural anal- 
ysis and, 89 
Endoglycopeptidases 
protein glycosylation and, 68- 
70 


Endoglycosidases 
oligosaccharide structural anal- 
ysis and, 86-89 
protein glycosylation and, 68- 





1000 


Endometrial carcinoma 
tumor suppressor genes and, 
24 
Endonucleases 
mobile introns and, 595-99 
Endoplasmic reticulum (ER) 
glycosy! phosphatidylinositol 
anchors and, 126, 132-34 
membrane partitioning during 
cell division and, 325, 
327-28, 332-33, 337-44 
microtubule-associated motors 
and, 439 
molecular chaperones and, 
358-59, 361-62, 374 
protein folding and, 356-57 
Endoproteinases 
protein glycosylation and, 70 
Endoribonucleases 
RNA structure and, 264 
transcription factor facilitation 
of origin activity and, 38 
Endo-a-p-sialidase 
oligosaccharide structural anal 
ysis and, 89 
Endosomes 
membrane partitioning during 
cell division and, 329 
Endothelial cells 
gene transfer and, 193 
Enhancers 
mRNA synthesis and, 161 
Enterobacter aerogenes 
histidine decarboxylase and, 
24 
Enzymatic analysis 
oligosaccharides and, 71-72 
74, 87-92 
endoglycosidases , 86-89 
future trends, 91-92 
parallel analysis, 91-92 
sequential analysis, 87, 90- 
91 
Eph-like proteins 
receptor tyrosine kinases and, 
474 


Epidermal growth factor (EGF) 
growth factor precursor cleav 
age and, 535 
membrane-anchored growth 
factors and, 518-24 
multidrug resistance and, 414 
nerve growth factor receptors 
and, 833-34, 837 
protein tyrosine phosphatases 
and, 102, 113 
Ras activity and, 879 
receptor tyrosine kinases and 
456, 459, 461, 463-64, 
475 
Epipodophy llotoxins 
P-glycoprotein and, 387 
= protein 
mRNA biogenesis and, 297 
Epstein-Barr virus (EBV) 
auxiliary components and, 38 
cancer and, 196 
human gene therapy and, 199 
nuclear retention sequence 
and, 48, 57 
origin of bidirectional replica- 
tion and, 32 


SUBJECT INDEX 


origin recognition element 
and, 34 
transcription factor facilitation 
of origin activity and, 43 
erbB series proteins 
receptor tyrosine kinases and, 
463 


ERK kinases 
receptor tyrosine kinases and, 
460, 466, 470-71, 473 
signal transduction and, 454 
Erythrocyte protein band 4.1 
protein tyrosine phosphatases 
and, 104 


Erythro-9-[3-2-(hydroxynony])ad- 


enine (EHNA) 
cytoplasmic dynein and, 445 
Escherichia coli 

aminoacy!-tRNA synthetases 
and, 718, 723-26, 735 

ATP synthase and, 505 

BglG protein and, 907-8 

cAMP receptor protein and 
750-89 

dihydrofolate reductase and, 


DnaJ protein and, 225 

DNA polymerase and, 689, 
690 

heat-shock proteins and, 351- 
$4, 357-65, 373-76, 378 

kinesin-like proteins and, 440 

molecular chaperones and, 
371. 373 


multidrug resistance and, 411 
origin of bidirectional replica 
tion and, 31 
P-glycoprotein and, 396 
ras genes and, 864 
Rho protein and, 904-8 
RNA polymerase II and 
RNA structure and, 259 
63, 267 
thioredoxin and, 689 
Esophageal carcinoma 
tumor suppressor genes and, 
638 
Ethanolamine 
glycosy! phosphatidylinositol 
anchors and, 123-26, 131 
Ethanolamine-phospho-6Mana | 
2Mana!- 6Manal 
4GlicNa 1 -6myo-inositol-! 
phospho-lipid 
glycosyl! phosphatidylinositol 
anchors and, 124 
Ethidium 
fluorescence and, 264 
Ethidium bromide 
P-glycoprotein and, 387 
Ethylenediaminetetraacetic acid 
(EDTA) 
amino acid oxidation and, 
816-17 
microtubule-associated motors 
and, 436 
molecular chaperones and, 
373 


photochemical labeling and, 
506 


protein tyrosine phosphatases 
and, 111-12 


Ethylene glycol 
protein tyrosine phosphatases 
and, 
N-Ethylmaleimide 
membrane partitioning during 
cell division and, 338 
microtubule-associated motors 
and, 432, 445 
molecular chaperones and, 
359-61 
protein tyrosine phosphatases 
and, 111 
O-Ethylmorpholinyltyrosine 
HIV-1 protease and, 550 
Ethylnitrosourea 
nucleic acid structure determi- 
nation and, 266 
RNA structure and, 267 
Ethylpyridine 
HIV-1 protease and, 550 
Etoposide 
P-glycoprotein and, 387 
ets family 
Ras activity and, 883 
Euglena gracilis 
heat-shock proteins and, 
mobile introns and, 591 
Eukaryotes 
chaperonin-like proteins in, 
372-73 


Eukaryotic DNA replication 
metazoan initiation zone func 
tion, 50-56 
origins of DNA replication in 
complex genomes 
mammalian origins of bidi 
rectional replication, 
49-50 
replication forks initiated at 
specific site within ini 
tiation zone, 48-49 
replication structures appear 
throughout a broad ini 
tiation zone, 44, 46 
small DNA locus, 46-48 
origins of DNA replication in 
simple genomes 
basic components of origin 
of replication, 32-38 
functional and genetic ori 
gins are coincident, 31 
2? 
mechanisms by which tran 
scription factors facili 
tate origin activity, 
38-45 
replication fork model with 
random segregation of 
prefork histone oc 
tamers, 31-32 
perspective on, 30-31 
Evolution 
intron, 610-16 
Ewing's sarcoma 
nerve growth factor receptors 
and, 840 
EX2 mechanism 
pathways of protein folding 
and, 663 
Exocytosis 
membrane partitioning during 
cell division and, 331-33 





Exodeoxyribonuclease V 
nerve growth factor receptors 
and, 829 : 
Exoglycosidases 


oligosaccharide structural anal- 


ysis and, 86-89 
Exonuclease proofreading 
DNA polymerase mechanisms 
and, 703-4 
bidirectional sliding of 
DNA to exonuclease 
site and back, 706-8 
kinetic partitioning in selec 
tivity of exonuclease, 
704-6 
Extracellular domain 
protein tyrosine phosphatases 
and, 109-10 
Ezrin 
protein tyrosine phosphatases 
and, 104 


F1-ATPase B 


molecular chaperones and, 
359 


F9 cells 
genetically defined origin 
and, 43 
Familial adenomatous polyposis 
tumor suppressor genes and, 
646 
Farnesy]| transferase 
as activity and, 863-64 
as antigen 
nerve growth factor receptors 
and, 830 
asciclin I 
protein tyrosine phosphatases 
and, 110 
ast atom bombardment-mass 
spectroscopy (FAB-MS) 
oligosaccharides and, 80-82, 
‘ 86 


protein glycosylation and 
+4 


Fatty acid binding protein 
receptor tyrosine kinases and, 
466 
Fatty acid desaturase 
meinbrane partitioning during 
cell division and, 342 
"atty acids 
glycosy! phosphatidylinositol 
anchors and, 127, 131 
133-34 
Fatty acyl chains 
photochemical labeling and, 
493 
FC factor 
functions of, 172-73 
fdn genes 
FNR protein and, 786 
Fenton reaction 
metal-catalyzed oxidation of 
amino acids and, 801-2, 
804, 806, 810, 812, 
814, 818 
Ferritin 
nerve growth factor receptors 
and, 828, 830 


Fibrillarin 
nucleocytoplasmic transport 
and, 226 
Fibroblast growth factor (FGF) 
receptor family 
receptor tyrosine kinases 
and, 458, 460, 471-75 
Fibroblasts 
gene transfer and, 193 
protein tyrosine phosphatases 
and, 115-16 
Fibronectin type Ill 
DCC protein and, 647 
receptor tyrosine kinases and, 
455, 469 
Fibrous histocytoma 
malignant 
tumor suppressor genes 
and, 643 
Fingerprint matching 
oligosaccharides and, 75-76, 
91-92 
Fireman’s grip interaction 
HIV-1 protease and, 548 
FIS protein 
CRP protein and, 788 
FK506 
molecular chaperones and, 375 
P-glycoprotein and, 387 
Flavobacterium meningosepticum 
PNGase F and, 69 
Flippases 
multidrug resistance and, 417 
Fluorescein 
RNA modified with, 263 
Fluorescence 
RNA structure and, 263-64 
Fluorophores 
photosensitized labeling and, 
490 
Fmoc strategy 
photochemical labeling and, 
§03-5 
FNR gene activator protein 
CRP protein and, 753, 77 
783-86, 788 
Folate 
glycosyl! phosphatidylinositol 
anchors and, 122, 126 
Folic acid 
history of, 7-8 
Food 
vitamins and, 6 
Footprinting 
CRP protein and, 771 
RNA structure and, 267-68 
TATA box-binding protein 
and, 165 
Formylkynurenine 
tryptophan oxidation and, 
800, 810 
Forskolin 
multidrug resistance and, 407 
P-glycoprotein and, 387 
F protein 
mRNA biogenesis and, 297 
Framework model 
pathways of protein folding 
and, 679 
Fucose 
mammalian glycoproteins 
and, 67, 70 


9. 


SUBJECT INDEX 


1001 


nuclear magnetic resonance 
and, 75 

protein glycosylation and, 67, 
70-71 


a-L-Fucosidase 

oligosaccharide structural anal- 

ysis and, 89-90 

Fucosidosis 

human gene therapy and, 193 
Fumarate 

CRP protein and, 753, 786 
Functional origin 

simple genomes and, 31 
Furanose structures 

analysis of, 79, 87, 93 


G 


1G7 antigen 
glycosyl phosphatidylinositol 
anchors and, 123, 125 
Gal4 protein 
nuclear localization sequences 
and, 233-35 
tumor suppressor genes and, 
641 
GAL4:VP16 
initiation complex activity 
and, 42 
Galactofuranose monosaccharide 
NMR spectrum of, 77 
Galactose 
fermentation and, 12 
glycosy! phosphatidylinositol 
anchors and, 125 
Galactose B-3-N-acety]l- 
galactosamine 
protein glycosylation and 
a-D-Galactosidase 
oligosaccharide structural anal 
ysis and, 88 
6-Galactosidase 
nucleocytoplasmic transport 
and, 230, 234-36 
oligosaccharide structural anal- 
ysis and, 88 
P-glycoprotein and, 411 
B-Galactosides 
milk bacteria and, 12 
Galactosy lation 
glycosyl phosphatidylinositol 
anchors and, 124 
gal promoter 
CRP protein and, 
66, 768-70, 772 
81, 784 
Gamma irradiation 
p53 protein and, 642 
Ganglioneuroma 
nerve growth factor receptors 
and, 840 
Gap! protein 
receptor tyrosine kinases and, 
456 
Gar protein 
nucleocytoplasmic transport 
and, 226 
Gas chromatography/mass spec- 
troscopy (GC/MS) 
oligosaccharides and, 79-80 
Gas-liquid chromatography 
(GLC) 





1002 


oligosaccharides and, 79 
Gastric carcinoma 
tumor suppressor genes and, 
643 


Gaucher's disease 
human gene therapy and, 193 
GC-rich linker scanner mutations 
DNA unwinding element and, 
35 


GDP-mannose 
glycosyl phosphatidylinositol 
anchors and, 129-30 
Gel filtration 
fractionation of oligosaccha 
ride mixtures and, 73 
protein glycosylation and, 72 
General initiation factors 
RNA polymerase II, 161-84 
Genetically defined origin (eri) 
simple genomes and, 31 
Genetic disease 
human gene therapy and, 191 
> 
Geranylgerany] transferase 
Ras activity and, 863 
Giant loops 
hnRNPs and, 296, 306 
Glioblastoma multiforme 
tumor suppressor genes and, 
625 
Glioma 
nerve growth factor receptors 
and, 841 
Global regulatory networks 
cAMP as sensory element in 
752-53 


Glucoceramide 
membrane partitioning during 
cell division and, 332 
Glucocorticoid receptor 
DNA unwinding element and 
36 
molecular chaperones and, 374 
nuclear protein uptake regula 
tion and, 247-48 
Glucosamine 
glycosyl phosphatidylinositol 
anchors and, 125, 129 
Glucosaminy|-phos- 
phatidylinositol 
synthesis of, 130 
Glucose 
effect 
CRP protein and, 750, 752 
53 


fermentation and, 12 
history of , 6 
mammalian glycoproteins 
and, 67 
a-Glucosidase 
molecular chaperones and, 371 
Glued gene 
cytoplasmic dynein and, 446 
Glutamate 
bacterial capsules and, 10 
decarboxylation and, 24 
nucleocytoplasmic transport 
and, 230 
protein stability and, 140, 150 
transamination and, 9 
Glutamate-aspartate 
apotransaminase 


SUBJECT INDEX 


transamination and, 18 
Glutamate decarboxylase 
(GluDCase) 
history of, 21 
Glutamic acid 
aminoacyl-tRNA synthetases 
and, 717 
CRP protein and, 756, 764, 
774, 785 
HIV-1 protease and, 554 
nerve growth factor receptors 
and, 829 
photochemical labeling and 


protein stability and, 141, 
147, 149-51, 153, 155 
Ras proteins and, 868 
Glutamine 
aminoacyl-tRNA synthetases 
and, 717, 738-39, 741 
CRP protein and, 759, 761, 


HIV-1 protease and, 550, 554 
55, 561, 563-65 
oxidation of, 802, 805 
protein stability and, 141 
Ras proteins and, 865 
Glutathione S-transferase 
multidrug resistance and, 389 
Glycerol 
fast atom bombardment and 
81-82 
glycosy! phosphatidylinositol 
anchors and, 133-34 
nucleocytoplasmic transport 
and, 242 
Glycerophosphory! diester phos 
phodiesterase 
nerve growth factor receptors 
and, 829 
Glycine 
aminoacyl-tRNA synthetases 
and, 717 
CRP protein and, 759, 761, 
773, 784-86 
glycosyl! phosphatidylinositol 
anchors and, 127 
HIV-1 protease and, 545-46, 
551-52, 560-61 , 567-68, 
572-74, 576, 578, 580 
hnRNPs and, 295-98 
multidrug resistance and, 405 
nerve growth factor receptors 
and, 830 
nucleocytoplasmic transport 
and, 226, 235 
oxidation of , 799 
pathways of protein folding 
and, 669 
P-glycoprotein and, 404 
photochemical labeling and, 
501, 504 
protein stability and, 141-42, 
153, 155, 158 
protein tyrosine phosphatases 
and, 112 
Ras proteins and, 865-66 
receptor tyrosine kinases and, 
459, 464 
Glycogen synthase 
receptor tyrosine kinases and, 
464-65 


Glycogen synthase kinase 3 
protein tyrosine phosphatases 
and, 114 
Glycoinositol phospholipids 
glycosy! phosphatidylinositol 
anchors and, 122 
Glycolipid A 
glycosyl! phosphatidylinositol 
anchors and, 125-28 
Glycolipid C 
glycosyl phosphatidylinositol 
anchors and, 125, 127- 
28, 131 
Glycons 
structural diversity of, 66 
Glycopeptides 
release of N-and O-linked oli 
gosaccharides from, 70- 
73 


Glycophorin A 
photochemical labeling and 
494-95 
Glycoprotein-associated oligosac- 
charides 
analysis of protein glycosyla- 
tion and 
analytical strategies for 
characterizing protein 
glycosylation, 66-68 
fractionation of oligosaccha- 
ride mixtures, 73 
identification of 
glycosylated sites, 68 
70 
release of N-and O-linked 
oligosaccharides from 
glycoproteins and gly- 
copeptides, 70-73 
structural analysis of isolated 
oligosaccharides, 73 
summary and perspectives on, 
5-66 
Glycoproteins 
release of N-and O-linked oli- 
gosaccharides from, 70 
> 
3 
Glycosaminoglycans 
membrane partitioning during 
cell division and, 333 
Glycosidase digestion 
protein glycosylation and, 72 
Glycosidic torsion angle 
RNA structure and, 256 
Glycosylated sites 
identification of 
amino acid analysis, 68-69 
endoglycosidases and en- 
doglycopeptidases, 68 
70 


HPLC/FAB-MS, 68, 70 
Glycosy! phosphatidylinositol 
(GPI) anchors 
attachment of GPI to protein 
anchor precursor, 126-27 
mechanism of anchor addi- 
tion, 128-29 
sequence determinants for 
anchor addition, 127- 
28 
biosynthesis of, 129-30 
acylated inositols and, 131 
glucosaminy! phos- 





phatidylinositol synthe- 
sis, 130 
GPI remodeling, 133-34 
intracellular location of, 
132-33 
in mammalian cells, 131-35 
mannose addition, 130-31 
phosphoethanolamine addi- 
tion, 131 
future research on 
introduction to 2 
oligosaccharides and, 93 
protein glycosylation and, 66- 
68 
structure of, 123-26 
Glycosyltransferases 
membrane partitioning during 
cell division and, 327, 
333 
Golgi apparatus 
CD45 protein and, 115 
glycosyl! phosphatidylinositol 
anchors and, 133 
membrane partitioning during 
cell division and, 325, 
327 29 332-44 
gp63 surface protease 
glycosyl phosphatidylinositol 
anchors and, 123-25 
gp80LNGFR protein 
receptor tyrosine kinases and, 
469-70 
gp210 
nucleocytoplasmic transport 
and, 2 
G proteins 
lysophosphatidic acid and, 502 
membrane partitioning during 
cell division and, 331, 
333 


‘ 
43 


neurotrophin receptors and 
824, 830 
protein tyrosine phosphatases 
and, 116 
small-molecular-weight, 462 
3-quartet 
RNA structure and, 269 
GR-116624X 
crystal structure of, 578 
HIV-1 protease and, 558, 578 
Gramicidin D 
multidrug resistance and, 416 
P-glycoprotein and, 387 
grb2 gene 
Ras activity and, 880 
receptor tyrosine kinases and, 
459, 462 
GroEL-bound proteins 
folding of , 367-68 
GroEL/ES 
protein folding and, 365-71 
Growth factors 
membrane-anchored, 515-37 
receptors of 
receptor tyrosine kinases 
and, 454-75 
grpE gene 
molecular chaperones and, 360 
GTPase-activating protein (GAP) 
nerve growth factor receptors 
and, 843 
NF-1 gene and, 645-46 


photochemical labeling and, 
510 
Ras activity and, 854, 861, 
865, 868-73, 875, 879-82 
signal transduction and, 454 
62, 464, 467-69 
GTPyS 
membrane partitioning during 
cell division and, 337 
Guanidine HCl 
pathways of protein folding 
and, 664-69, 676 
Guanidine thiocyanate 
protein folding and, 658 
Guanine nucleotide binding pro 
teins 
Ras activity and, 852, 861 
864-82 
Guanine nucleotide releasing pro 
teins (GNRPs) 
receptor tyrosine kinases and 
461-62 
Guanine-thymine mismatch struc 
ture 
base-pairing free energies 
and, 687 
Guanosine cofactor 
mobile introns and, 590 
Guanosine triphosphate (GTP) 
membrane partitioning during 
cell division and, 338 
microtubule-associated motors 
and, 436, 440 
molecular chaperones and, 373 
multidrug resistance and, 408, 
10 


photochemical labeling and, 
<7 


H 


H2B protein 
nucleocytoplasmic transport 
and, 233, 236, 239-40 
Hairpin 
RNA structure and, 256-57 
260, 262, 269-70, 277-78 
‘Half-the-sites reactivity” model 
for GroEL action, 369 
Haloperidol 
HIV-1 protease and, 575 
Hammerhead catalytic RNA 
secondary structures of, 258 
(H]DiPETPD 
chemical structure of, 492 
photochemical labeling and 
493, 501 
Heat shock proteins 
MDR1 RNA and, 400 
molecular chaperones and, 
350-79 
nucleocytoplasmic transport 
and, 222, 225, 243, 248 
protein tyrosine phosphatases 
and, 107 
Heat-shock transcription factor 
(HSF) 
molecular chaperones and, 363 
HeLa cells 
membrane partitioning during 
cell division and, 328 


SUBJECT INDEX 


1003 


protein tyrosine phosphatases 
and, 110 
tumor suppressor genes and, 
624 
Helicity 
molecular chaperones and, 366 
protein stability and, 150-58 
RNA structure and, 269, 279 
Hemagglutinin 
pathways of protein folding 
and, 675 
photochemical labeling and, 
493-95, 497, 500-2 
Hematopoietic cells 
CD45 protein and, 108, 114 
protein tyrosine phosphatases 
and, 116 
hem C promoter 
CRP protein and, 781 
Hemophilia 
human gene therapy and, 
193, 195 
Hemophilus parainfluenze 
polyamines and, 13 
Heparin 
receptor tyrosine kinases and, 
463 
Heparin-binding EGF-like 
growth factor (HB-EGF) 
membrane-anchored growth 
factors and, 521-22 
Hepatitis B virus (HBV) 
cancer and, 196 
p53 gene and, 638 
Hepatocyte growth factor (HGF) 
receptor 
receptor tyrosine kinases 
and, 468-69 
Hepatocytes 
human gene therapy and, 
193, 205-6 
Her2 protein 
receptor tyrosine kinases and, 
463 
Heregulin 
membrane-anchored growth 
factors and, 522-23 
Herpes simplex virus (HSV) 
DNA unwinding element and 
33 


human gene therapy and, 199 
origin recognition element 
and, 34 
Herpesviruses 
human gene therapy and, 199 
Heterogenous nuclear 
ribonucleoproteins 
(hnRNPs) 
arrangement of proteins and 
RNA in hnRNP com- 
plexes 
differential association of 
hnRNP proteins with 
nascent hnRNAs, 311 
general structure of hnRNP 
complexes, 312-13 
hnRNP complexes are dy 
namic structures, 31 1- 
hnRNP complexes isolated 
from nucici, 308-10 
in vitro assembly of 





1004 


hnRNP complexes, 
310-11 
definition and experimental 
criteria, 291-292 
functions in pre-RNA process- 
ing, 312, 314-16 
human, 292-97 
introduction to, 290-91 
nonhuman, 297-98 
nuclear location of hnRNP 
proteins, 305-6 
posttranslational modifica- 
tions, 298 
Ras activity and, 880 
recently discovered functions 
of, 316 
RNA-binding activity of, 298- 
300 


shuttling of hRNP proteins be 
tween nucleus and cyto- 
plasm, 306-7 
signals and mechanisms for lo- 
calization of hnRNP pro- 
teins, 307-8 
structure of 
auxiliary domains, 304-5 
RGG box, 303-4 
RNA-binding domains, 304 
RNP motif, 300-3 
Hexokinase 
molecular chaperones and, 358 
Hexoses 
fast atom bombardment and, 
81-82 
High-performance anion ex- 
change chromatography 
with pulsed amperometric 
detection (HPAEC-PAD) 
fractionation of oligosaccha- 
ride mixtures and, 73 
protein glycosylation and, 72 
High-performance liquid chroma 
tography (HPLC) 
fractionation of oligosaccha- 
ride mixtures and, 73 
photochemical labeling and, 
496, 504-5 
High-performance liquid chroma- 
tography coupled to fast- 
atom-bombardment mass- 
spectroscopy (HPLC/FAB- 
MS) 


glycosylation sites and, 68, 70 
Hippocampus 
protein tyrosine phosphatases 
and, 115 
Histamine 
membrane partitioning during 
cell division and, 333 
Histidine 
aminoacyl-tRNA synthetases 
and, 717, 741-42 
CRP protein and, 772-74, 
779 2 


, 78 


HIV-1 protease and, 553, 
563 


oxidation of, 802, 810-14, 
816, 818 

protein stability and, 140-41, 
155 


protein tyrosine phosphatases 
al 


SUBJECT INDEX 


Ras proteins and, 865 
ribonuclease A and, 656 
Histidine decarboxylases 
(HisDCase) 
history of, 21, 23-24 
sequence and structure of, 24 
Histidine permease 
multidrug resistance and, 411 
Histones 
eukaryotic DNA replication 
and, 32 
hnRNPs and, 290 
molecular chaperones and, 350 
nucleocytoplasmic transport 
and, 224-25, 233, 236, 
239-40 
replication forks and, 31-32, 
49 
Histrionicotoxin 
photochemical labeling and, 
96 
HIV 
see Human immunodeficiency 
virus 
HIV reverse transcriptase 
DNA polymerase mechanisms 
and, 690, 709-10 
HIV-1 
see Human immunodeficiency 
virus type | 
HIV-1 protease 
inhibitor complexes of , 558-59 
common structural features, 
559, 561 
subsites and subsite-inhibi- 
tor interactions, 561-65 
transition-state inhibitor 
complexes, 566-73 
introduction to, 544 
screening and serendipity, 
577-78 


structure of, 545-46 
description of molecule, 
546-49 
substrate specificity and, 
554-55 
symmetry of enzyme and 
its crystallographic 
manifestation, 548-54 
structure-based inhibitor de- 
sign and, 573-77 
subsite/inhibitor contacts and, 
579-81 
substrate-analog inhibitor de- 
sign and, 555-58 
chemical structures of pep- 
tidomimetic inhibitors, 
557 


chemical structures of sym- 
metry-based inhibitors, 
558 
noncleavable transition- 
State isosteres, 556 
symmetry in inhibitor design 
and, 579 
HLA-A2 protein 
molecular chaperones and, 
358 


HMG-CoA reductase 
Ras activity and, 864 
H-NS protein 
CRP protein and, 779 


HO endonuclease 
nuclear protein localization 
mutants and, 241-42 
HOHAHA-HMQC 
nuclear magnetic resonance 
Holliday junctions 
mobile introns and, 602 
Homing 
group I intron, 602-3, 617 
Homocyclic aromatic compounds 
degradation of, 18 
Horizontal transmission 
mobile introns and, 616-17 
Hormones 
P-glycoprotein and, 387 
H protein 
mRNA biogenesis and, 297 
HPTPase domains 
protein tyrosine phosphatases 
and, 108-9 
(SHJPTPC/8-2 
chemical structure of, 492 
photochemical labeling and, 
493-94, 499-500 
(HIPTPC/11 
photochemical labeling and, 
492-94, 495, 501-2 
hsp60 chaperones 
characterization of, 352 
protein folding and, 364- 
371 


hsp70 chaperones 

characterization of, 351 

DnaK and DnaJ as chaperone 
team, 360-61 

maintenance of translocation- 
competent state of precur- 
sor proteins, 359-60 

in membrane translocation 
and folding, 361-62 

metabolic stress and, 362- 
63 

organellar, 361-62 

protein degradation and, 363- 
64 


structure and function of, 357- 
58 
hsp90 chaperones 
characterization of, 353 
protein function and, 374-75 
hst oncogene 
fibroblast growth factors and, 
47 


HTLA 230 cells 
nerve growth factor receptors 
and, 833 
PHITUA/8-2 
chemical structure of , 492 
photochemical labeling and, 
499, 501 
PHITUA/11 
chemical structure of, 492 
Human gene therapy 
candidate diseases 
acquired genetic diseases, 
196-97 
classic genetic diseases, 
192-95 
complex genetic diseases, 
195-96 


future directions in, 212 





gene marking and gene ther- 
apy transfer clinical pro- 
tocols, 194-95 
gene-marking clinical proto- 
cols, 202-3 
marking of bone marrow 
cells, 205 
marking of cytotoxic lym- 
phocytes, 205-6 
marking of hepatocytes, 
205-6 
marking of tumor-infiltrat- 
ing lymphocytes, 203- 


gene therapy clinical protocols 
adenosine deaminase defi- 
ciency, 206-8 
cancer, 208-9 
hypercholesterolemia, 209- 
10 
gene transfer systems 
nonviral transfer methods, 
197-99 
viral vectors, 199-202 
introduction to, 191-92 
safety and ethics, 210-12 
Human immunodeficiency virus 
(HIV) 
human gene therapy and, 196 
97, 206 
Tat protein and, 919-23 
Human immunodeficiency virus 
type | (HIV-1) 
Rev protein and, 263 
Human papillomaviruses 
(HPVs) 
tumor suppressor genes and, 
629, 631-35, 642-43 
hut promoter 
CRP protein and, 779, 781-82 
Hybrid-type structures 
protein glycosylation and, 69, 


Hydrazine 
protein glycosylation and, 72 
73 


RNA structure and, 267 
Hydrodynamic studies 
pathways of protein folding 
and, 670-71 
Hydrogen-bonding networks 
stable 
pathways of protein folding 
and, 666-67 
Hydrogen sulfide 
riboflavin and, 6 
Hydrolytic enzymes 
glycosy! phosphatidylinositol 
anchors and, 122 
Hydrophobic cavities 
water molecules and, 146 
Hydrophobic chromophore 
fast atom bombardment and, 
81 
Hydrophobic photolabeling 
integral proteins and, 496- 
500 
membranes and, 494-96 
Hydrophobic stabilization 
proteins and, 142-46 
“Hydrophobic vacuum cleaner” 
model 


multidrug resistance and, 416- 
17 


Hydroxyethylamine-containing 
inhibitors 


HIV-1 protease and, 556, 569- 


70, 572 
Hydroxyethylene-containing in 
hibitors 


HIV-1 protease and, 556, 566- 


69 

Hydroxylamine 

RNase P RNA and, 259 
Hydroxylysine 

protein glycosylation and, 66 
Hydroxymethyltransferase 

tetrahydrofolate-dependent 

pantothenate and, 17 

Hydroxyproline 

protein glycosylation and, 66 
Hyperammonemia 

human gene therapy and, 193 
Hypercholesterolemia 

familial 

human gene therapy and, 
193-94, 209-10 

Hyperchromicity 

RNA structure and, 261 
Hypertension 

human gene therapy and, 195 
Hypochromicity 

RNA structure and, 261-63 


ICP8 protein 
nucleocytoplasmic transport 
and, 234 
UL9 helicase activity and, 34 
IgCy gene cluster 
eukaryotic DNA replication 
d, 47 


and, 
IHF protein 
CRP protein and, 776, 779, 
788 
Iminothiolane 
RNA structure and, 267 
Immunoglobulin-like domains 
receptor tyrosine kinases and, 
455, 469, 472-73 
Immunophilins 
molecular chaperones and, 
4-75 
Immunosuppressants 
P-glycoprotein and, 387 
In-beam electron impact ioniza- 
tion 
oligosaccharides and, 79 
Inchworm model 
of transcript elongation, 897- 
99 
Indole 
tryptophanase and, 20 
Induced-fit selectivity 
DNA polymerase mechanisms 
and, 700-1 
Influenza virus 
pathways of protein folding 
and, 675 
photochemical labeling and, 
493-95, 497, 500 
In-gel renaturation 
mdr genes and, 389 


SUBJECT INDEX 


1005 


Initial complex 
RNA polymerase II, 163, 165- 
70 


Initiation complex 
activity of, 40-42 
assembly of, 39-40 
Initiation zone 
broad 
replication fork initiation 
within, 48-49 
replication structures 
throughout, 44, 46 
metazoan, 50-57 
Inositol 
glycosyl phosphatidylinositol 
anchors and, 125-26 
129, 131-34 
Insects 
glycosyl phosphatidylinositol 
anchors and, 124, 130 
Insulin 
nerve growth factor and, 
825 
protein tyrosine phosphatases 
and, 113, 115 
Ras activity and, 880 
receptor tyrosine kinases and, 
461, 464-66 
Insulin-like growth factor 1 
(IGF-1) 
receptor tyrosine kinases and, 
464-65 
Insulin-like growth factor 2 
(IGF-2) 
receptor tyrosine kinases and, 
464 


int-2 oncogene 
fibroblast growth factors and, 


Integral proteins 
hydrophobic photolabeling of, 
496-500 
Interchromatin granules 
snRNPs and, 306 
Interferon a (IFN-a) signalling 
pathway 
tyrosine-phosphory lated tran- 
scription factors and, 
105, 115-16 
Internal loop 
RNA structure and, 256-57, 
260, 262, 278 
Internal proofreading 
DNA polymerase mechanisms 
and, 708 
Interphase cells 
fragmentation in, 336 
Intestine 
P-glycoprotein and, 399 
Intramolecular chaperoning 
protein folding and, 356 
Introns 
acquisition or loss of, 601 
cDNA intermediate, 604-5 
group I intron homing by 
double-strand break re- 
pair, 602-3 
loss of, 607-8 
reverse splicing, 604-7 
autonomous introns and in- 
tronlike elements 
a-senDNA, 608 





1006 


autonomous group II int- 
ron, 608 
mitochondrial plasmids of 
Neurospora, 608-10 
evolution of 
acquisition of group II int- 
ron ORFs, 613-14 
early and late introns, 610- 
> 
12 
horizontal transmission, 
616-17 
ORF acquisition and evolu- 
tion of group I intron 
mobility, 612-13 
regulation of intron mobil- 
ity, 614-15 
group I, 588-90, 592-94, 602- 
5, 607-17 
group II, 589-92, 594, 600, 
604-9, 611-14, 616-17 
group III, 591 
introduction to, 588 
mobility of 
intron distribution, 592-94 
intron-encoded proteins, 
594-601 
secondary structures of, 258 
structure and splicing pathway 
of 
archaeal introns, 589, 592 
group I introns, 258, 588-90 
group II introns, 258, 589- 
9? 


lodinated naphthalene azide 
(INA) 
multidrug resistance and, 416 
lodoacetate 
protein tyrosine phosphatases 
and, 111 
lodomycin 
multidrug resistance and, 407 
5-{'*t]lodonaphthyl- |-azide 
chemical structure of , 492 
photosensitized labeling and, 
490-91, 494-502, 509 
ionization methods 
oligosaccharides and, 79-80 
lonizing radiation 
amino acid oxidation and, 
798-801 , 808-12 
lonomycin 
protein tyrosine phosphatases 
and, 114 
I protein 
mRNA biogenesis and, 295-96 
IRA series proteins 
Ras activity and, 869-81 
tumor suppressor genes and, 
645 


Iron 
transamination and, 15 
IRS-1 protein 
receptor tyrosine kinases and 
465-66 
ISGF3 transcription complex 
protein tyrosine phosphatases 
and, 116 
Isoleucine 
aminoacyl-tRNA synthetases 
and, 717 
HIV-1 protease and, 550 
553, 560-61, 563 


SUBJECT INDEX 


nucleocytoplasmic transport 
and, 235 

pathways of protein folding 
and, 669 

photochemical labeling and, 
498, 501 

protein stability and, 141, 
143, 145-46 

2S1}TIDM-3 

photochemical labeling and, 
509 

structure of, 509 

*ST}TIDPC 

chemical structure of, 492 

photochemical labeling and, 
49. 


J-coupling 
nuclear magnetic resonance 
and, 7: 
RNA structure and, 268, 270- 
71, 273-75 
Jesuit model 
for replication of metazoan 
chromosomes, 52-53 
JG-365 
HIV-1 protease and, 552, 
557, 562-65, 569-70 
torsion angle of, 549, 550 
571 
Juxtacrine stimulation 
membrane-anchored growth 
factors and, 528-29 


K 


K+ 
Ras activity and, 871 
K-252a 
nerve growth factor receptors 
and, 842-43 
K562 myeloid leukemia cells 
MDR\ genes and, 403 
protein tyrosine phosphatases 
and, 115 
Kaposi $ sarcoma 
fibroblast growth factor in 
47 
Karplus relation 
nuclear magnetic resonance 
and, 270, 274 
Kar series proteins 
molecular chaperones and, 362 
nucleocytoplasmic transport 
and, 227-28, 243 
properties of, 435 
Karyogamy 
kinesins and, 441 
nucleocytoplasmic transport 
and, 227-2 
KB-V 1 cells 
P-glycoprotein and, 411 
KDEL peptide 
molecular chaperones and, 358 
Kemptide 
photochemical labeling and, 
504 
Keratinocyte growth factor 


(KGF) 


receptor tyrosine kinases and, 


Keratinocytes 
gene transfer and, 193 
Kethoxal 
nucleic acid structure determi- 
nation and, 266 
B-Ketoadipate pathway 
homocyclic aromatic com- 
pounds and, 18 
a-Ketoglutarate 
oxidation of, 5 
transamination and, 9 
a-Ketoisovalerate 
pantothenate and, 17-18 
Ketopantoate 
pantothenate and, 18 
KFERQ motif 
molecular chaperones and, 363 
KHC protein 
properties of, 435 
Kidney 
cancer 
MDR\ RNA and, 401 
nerve growth factor receptors 
and, 840 
P-glycoprotein and, 399 
Kinectin 
microtubule-associated motors 
and, 439 
Kinesins 
identification and structure of 
433-36 
in vivo functions of, 440-43 
mechanochemistry and force 
generation of , 436-40 
nucleocytoplasmic transport 
and, 227 
superfamily of , 434 
Kinetic control 
pathways of protein folding 
and, 674-77 
Kip series proteins 
properties of, 435 
Kit ligand 
membrane-anchored growth 
factors and, 525 
K/J protein 
mRNA biogenesis and, 
296 
Klebsiella planticola 
histidine decarboxylase 
24 
Klebsiella pneumoniae 
CRP protein and, 776 
Klebsiella spp 
CRP protein and, 779 
Klenow fragment 
DNA polymerase I and, 689 
9) 
KL ligand 
membrane-anchored growth 
factors and, 525 
Kluyveromyces lactis 
mobile introns and, 594, 600 
606, 615-16 
Kreb’s cycle 
lactic acid bacteria and, 5 
Krev-1 gene 
Ras activity and, 868, 870 
KRP series proteins 
properties of, 435 





Kynostatin 
HIV-1 protease and, 5 


L3 ribosomal protein 
nuclear localization sequences 
and, 233, 235-36 
L6 myoblasts 
eee tyrosine kinases and, 
47 


Lil ome protein 
RNA structure and, 267 

L25 ribosomal protein 
nuclear localization sequences 

and, 233, 235 

L29 ribosomal protein 
nuclear localization sequences 

5 


233 


33 


an 
L-689 ,502 
crystal structure of, 568 
HIV-1 protease and, 552, 
557. 562-63, 565-67 
torsion angle of, 550, 571 
L-700,417 — 
crystal structure of, 574 
Hiv- l protease and, 558, 562- 
63, 565, 574, 580 
torsion angle of, 550 
lac promoter 
CRP protein and 
758. 763-74 
a-Lactalbumin 
molecular c haperones and, 
pathways of protein fe oiding 
and, 655-56. 6 
65, 669. 
B-Lactoglobulin 
pathways of protein folding 
and, 660 
B-Lactamase 
molecular chaperones and, 366 
Lactic acid bacteria 
history of, 3-5, 7-8, 12, 14 
Lactobacillus buchneri 
histidine decarboxylase and, 


780-8 1 


Lactobacillus bulgaricus 
end factor, 12 
pantetheine/pantethine and, 12 

Lactobacillus casei 
p-alanine and, 10 
biotin and 
folic acid and, 8 
riboflavin and, 5-6 

Lactobacillus delbrueckii 
growth requirements of, 4 

Lactobacillus plantarum 
biotin and, 7 
pyridoxine and 

Lactobacillus spp 
histidine decarboxylase and, 

21, 23-24 

Lactose 
milk bacteria and, 

Lactosylceramide 
membrane partitioning during 

cell division and, 332 

IP protein 
molecular chaperones and, 361 

Lamins 
DNA replication and, 55 


membrane partitioning during 
cell division and, 326, 
334, 338 
eo transport 
and, 223-25 
LAN-I cells” 
nerve growth factor receptors 
and, 841 
LAN-S cells 
nerve growth factor receptors 
and, 841 
La protease 


molecular chaperones and, 364 


Laser desorption mass spectrom- 
etry (LD-MS) 
protein glycosylation and, 72 
LCA-related molecule (LAR) 
protein tyrosine phosphatases 
and, 109-13 
Lead acetate 
riboflavin and, 6 
Lectin-affinity chromatography 
fractionation of oligosaccha- 
ride mixtures and, 73-74 
Leishmania donovanii 
multidrug resistance and, 394 
ishamania major 
glycoinositolphospholipids 
and, 77 
2ishmania spp 
glyc ee 
and, 122 
gp63 sriace protease and 
123-25 
=. and, 122 
Leishmania tarantolae 
multidrug resistance and, 394 
Lesch-Nyhan disease 
human gene therapy and, 195 
let-23 gene 
receptor tyrosine kinases and, 
456, 462 
let-60 gene 
receptor tyrosine kinases and, 
456, 462 
Leucine 
aminoacyl-tRNA synthetases 
and, 717 
CRP protein and 
HIV-1! protease and, 550, 
2, 564, 572, 580 
oxidation of, 801-3, 805, 810 
pathways of protein folding 
and, 657, 669 
photochemical labeling and 
498-99, 501 
protein stability and, 14 
143-45, 155 
Ras proteins and, 863, 881 
zippers 
seryl-tRNA synthetase and, 
7799 
Leukemia 
human ee ead and, 
194, 
MDR\ RN: A ” 401 
nerve growth factor receptor 
gene and, 831 
protein tyrosine phosphatases 
and, 116 
tumor suppressor genes and, 
625, 628, 632, 638 


SUBJECT INDEX 


1007 


Leukocyte adhesion deficiency 
human gene therapy and, 193 
Leukocyte common antigen 
(LCA) 
protein tyrosine phosphatases 
and, 108, 111 
LexA protein 
nucleocytoplasmic transport 
and, 235 
Li-Fraumeni syndrome 
tumor suppressor genes and, 
39 


Ligand-binding studies 
pathways of protein folding 
and, 669-70 
Light 
intense 
riboflavin and, 6 
Light strand promoter 
transcription factor facilitation 
of origin activity and, 
38 


lin-3 gene 
membrane yore! growth 
factors and, 
receptor tyrosine i and, 
456, 463 
Linear free energy relations 
aminoacyl-tRNA synthetases 
and, 728-29 ~ 
Linkage analysis 
monosaccharides and, 77-80 
Linker/adapter proteins 
receptor tyrosine kinases and, 
459, 464, 47 
Lipids 
multidrug resistance and, 414, 
418 
P-glycoprotein and, 410-12 
Lipoate 
history of, 5 
Lipoic acid 
history of, 4 
Lipopeptidophosphoglycan 
glycosy] phosphatidylinositol 
anchors and, 122 
Lipophilic cations 
P-glycoprotein and, 38 
Lipophosphoglycan 
glycosyl! phosphatidylinositol 
anchors and, 122 
Lipopolysaccharide (LPS) 
protein tyrosine phosphatases 
and, 115 
Liposarcoma 
tumor suppressor genes and 
643 


Liposome-mediated gene transfer 
human gene therapy and, 19 
9, 208-9 
Liquid phase sequencing 
photochemical labeling and, 
497 
Lithium aluminum hydride 
protein glycosylation and, 
9 
Liver 
carcinoma 
tumor suppressor genes 
and, 638 
human gene therapy and, 
194, 205-6 





1008 


P-glycoprotein and, 399 
receptor-mediated gene trans- 
fer and, 198 
riboflavin and, 5 
LNFPIII oligosaccharide 
NMR spectra of, 78 
LNGFR protein 
receptor tyrosine kinases and, 
469-70 
Loop E 
RNA structure and, 269 
Looping-back 
photochemical labeling and, 
499 


Loss of heterozygosity (LOH) 
tumor suppressor genes and, 
625 


L protein 
hnRNP complexes and, 294 
mRNA biogenesis and, 296 
Luciferase 
firefly 
molecular chaperones and, 
363, 371, 373, 378 
Lung cancer 
human gene therapy and, 195 
MDR1 RNA and, 401 
protein tyrosine phosphatases 
and, 116 
tumor suppressor genes and, 
625, 632-33, 638-39 
lux regulon 
indirect activation and, 779 
Lymphatic carcinoma 
tumor suppressor genes and, 
638 


Lymphocytes 
gene transfer and, 193 
Lymphocytic lymphoma 
tumor suppressor genes and, 
639 


Lymphoid antigens 
glycosy! phosphatidylinositol 
anchors and, 122-23, 
125, 128, 134 
Lymphoma 
human gene therapy and, 
194, 206 
MDR1 RNA and, 401 
nerve growth factor receptors 
and, 840 
Lysine 
acid-unfolded proteins and, 
656 
aminoacyl-tRNA synthetases 
and, 717 
CRP protein and, 756, 775, 
784-85 
decarboxylation and, 24 
multidrug resistance and, 
405 


nucleocytoplasmic transport 

and, 235-36 

oxidation of , 803, 810-11, 
813-15, 818 

photochemical labeling and, 
503, 506-7, 510 

protein stability and, 141, 
147, 149-50, 152, 155 

Ras proteins and, 864-65 

receptor tyrosine kinases and, 
463 


SUBJECT INDEX 


TATA box-binding protein 
and, 165 
Lysophosphatidic acid 
as photo-affinity probe, 502 
Lysosomes 
membrane partitioning during 
cell division and, 329 
Lysozyme 
pathways of protein folding 
and, 656, 660-61, 663 
64. 667. 673 
a-Lytic protease 
intramolecular chaperoning 
and, 356 


M 


Macrophage colony-stimulating 
factor | (MCSF-1) 
receptors 
receptor tyrosine kinases 
and, 467-68 
Major groove triple 
RNA structure and, 269 
Major histocompatibility com- 
plex (MHC) 
HLA-A2 protein and, 358 
Malignant melanoma 
human gene therapy and, 194 
95 


Malonic semialdehyde 
pantothenate and, 18 
mal regulon 
CRP protein and, 765-66 
772, 776-77 
Maltaheptaose 
fast atom bombardment and, 


Maltose permease 
multidrug resistance and, 411 
Mana | -2Mana !-6Mana1-4GlicN 
glycosyl! phosphatidylinositol 
anchors and, 123 
Mana( 1-3)Mana( 1-6)ManB(1- 
4)GicNAc 
protein glycosylation and, 71 
Mannose 
glycosyl! phosphatidylinositol 
anchors and, 124-25 
129- 32 
Mannosidase 
oligosaccharide structural anal- 
ysis and, 88-89 
MAP kinase kinase (MAPKK) 
Ras activity and, 882 
receptor tyrosine kinases and, 
470 
MAP kinases 
nerve growth factor receptors 
and, 842-43 
Ras activity and, 882-83 
signal transduction and, 454 
Marchantia polymorpha 
mobile introns and, 600 
Marine sponges 
multidrug resistance and, 
494 


MASS gene 
nucleocytoplasmic transport 
and, 225 
MASS/YDJ1 gene 
molecular chaperones and, 361 


Mass spectrometry 
oligosaccharides and 
chemical ionization, 80 
electron impact techniques, 
79-80 
electrospray mass spectros 
copy, 84-85 
fast atom bombardment 
mass spectra, 80-82, 86 
future trends in, 86 
matrix-assisted laser desorp- 
tion, 82-84 
MS/MS techniques, 85-86 
Mata? protein 
nuclear localization sequences 
and, 233-34 
Matrix-assisted laser desorption 
mass spectrometry 
(MALD/MS) 
oligosaccharides and, 82-84 
protein glycosylation and, 72 
Maturases 
mobile introns and, 594-95, 
607 


Maturation-promoting factor 
(MPF) 
protein tyrosine phosphatases 
and, 106-7, 115 
Mauriceville plasmid 
mobile introns and, 608-10 
MCF-7 cells 
multidrug resistance and, 409 
MCIXC cells 
nerve growth factor receptors 
and, 840 
Mcm! protein 
nucleocytoplasmic transport 
and, 238-39 
mdm-2 protein 
tumor suppressor genes and, 
642-43 


mdr genes 
cloning and sequence analysis 
of , 389-93 
regulation of expression of, 
397 


superfamily of mdr-related 
transporters, 393- 95 
vectors using mdrl cDNA as 
selectable marker, 395-96 
Medulloblastoma 
nerve growth factor receptors 
and, 833, 841 
Meiosis 
microtubule-associated motors 
and, 442 
Melanoma 
neurotrophin receptors and, 
825-27, 837, 840 
NFI gene and, 874 
tumor suppressor genes and, 
624-2 
melR promoter 
CRP protein and, 767-68, 784 
Membrane-anchored growth fac- 
tors 
biological roles of, 527-30 
cell-cell contacts and, 528 
endocytosis and, 530 
introduction to, 515-16 
juxtacrine stimulation and, 
528-29 





as receptors, 529-31 
release of , 530-31 
alternative splicing of cleav- 
age regions, 533-34 
cellular location and speci- 
ficity of cleavage pro 
cess, 531-33 
determinants of cleavage, 
536-37 
regulation of cleavage, 534- 
36 


soluble forms and, 529 
structure and biology of, 516- 
77 


Membrane partitioning 
future research on, 343-44 
introduction to, 323-24 
mechanism for, 333-35 
fragmentation in interphase 
cells, 336 
fragmentation of nuclear en 
velope and Golgi appa- 
ratus, 334-36 
microtubules in membrane 
partitioning , 339 
reassembly of Golgi appara- 
tus and nuclear enve- 
lope, 338-39 
vesiculation of Golgi appa- 
ratus and nuclear enve- 
lope, 336-337 
membrane traffic and 
endocytosis, 329-31 
exocytosis, 331-33 
membrane functions, 333 
morphological changes and, 
324-26 
Golgi apparatus, 325, 327 
19 


nuclear envelope and rough 
endoplasmic reticu- 
lum, 325- 27 
organelles, 329 
partitioning accuracy and 
budding yeast, 342-43 
cleavage furrow position 
ing, 342 
physiological need for parti 
tioning, 343 
strategies, 339-42 
Membrane proteins 
topology of, 493, 501 
Membranes 
photolabeling of apolar core of 
design and properties of re- 
agents, 491-94 
hydrophobic photolabeling 
of , 494-500 
introduction to, 490-91 
photo-activatable phos 
pholipids as photo-af- 
finity probes, 502-3 
recent applications, 500 
> 


Mendelian inheritance 
classic genetic diseases and, 
192 
Meningioma 
nerve growth factor receptors 
and, 840 
tumor suppressor genes and, 
25 


B-Mercaptoethylamine 
pantothenate and, 12 
Messenger RNA (mRNA) 

adenovirus E1A protein, 630 

APC gene, 646 

biogenesis of, 290-16 

c-fos, 833 

crp, 781 

DCC gene, 647 

dPTPOIF, 104-5 

hnRNP proteins and, 290-316 

mdm-2 gene. 643 

mdr , 389-90, 397 

membrane partitioning during 
cell division and, 333 

miniPLAP, 128 

nerve growth factor, 839 

nuclear 

introns and, 590-91, 611-12 

nucleocytoplasmic transport 
and, 222-44 

p53 gene, 636 

p75, 839, 841 

photochemical labeling and, 
507 

protein tyrosine phosphatase, 
114 


Ras, 855, 860 
STEP cytosolic phosphatase, 
1 
1 
irk, 833-34, 839 
WT-1 gene, 644 
Metabolic stress 
hsp70 chaperones and, 362-63 
Metal ion-catalyzed oxidation 
of amino acids, 801-8, 812-19 
Metazoan chromosomes 
initiation zone in, 50-57 
Methidiumpropyl-EDTA-Fe?* 
nucleic acid structure determi 
nation and, 266 
Methionine 
aminoacyl-tRNA synthetases 
and, 717, 733-34, 740 
CRP protein and, 785 
HIV-1 protease and, 554 
hnRNPs and, 304 
multidrug resistance and, 405 
nucleocytoplasmic transport 
and, 236 
oxidation of, 802, 810, 813 
photochemical labeling and, 
498, 501, 504 
protein stability and, 141, 
143, 147, 155 
receptor tyrosine kinases and, 
458 
Methotrexate 
pathways of protein folding 
and, 666, 668, 677 
Methyl ethers 
chemical ionization and, 80 
Methyiation analysis 
oligosaccharides and, 80, 86 
Mevalonic acid 
lactic acid bacteria and, 14 
1? 
microtubule-associated motors 
and, 436-37, 440, 445 
molecular chaperones and, 
363, 365-68, 371, 373, 
376, 378 


SUBJECT INDEX 


1009 


photochemical labeling and, 
506 
Ras activity and, 866 
MIA PaCa-2 pancreatic cancer 
cell line 
protein tyrosine phosphatases 
and, 116 
Microbubbles 
initiation zones and, 46, 51 
Micrococcal nuclease 
eukaryotic DNA replication 
and, 49 
Microheterogeneity 
N-glycosylation site, 67 
Microinjection 
human gene therapy and, 197 
Microsomes 
glycosy! phosphatidylinositol 
anchors and, 129 
microtubule-associated motors 
and, 439 
molecular chaperones and, 359 
Microtubule-associated motors 
assays for motor activity, 431- 
33 


characteristics of, 431 
dynein and, 443-47 
future research on, 447 
introduction to, 429-30 
kinesins and, 433-43 
latest research on, 447-48 
microtubules, 430-31 
Microtubule-associated protein 2 
(MAP-2) 
nerve growth factor receptors 
and, 842 
Microtubules 
characterization of, 430-31 
membrane partitioning during 
cell division and, 339 
molecular chaperones and, 372 
mif4 mutant 
molecular chaperones and, 
365 
Milk 
bacteria and, 12 
Mimosine 
synchronization of cells in G1 
and, 46 
MiniPLAP 
glycosyl phosphatidylinositol 
anchors and, 128-29 
Mink cell focus forming (MCF)- 
like virus 
lymphoma and, 211 
Mithramycin 
P-glycoprotein and, 387 
Mitochondria 
membrane partitioning during 
cell division and, 329, 
342-43 
molecular chaperones and, 
356, 359-62, 364-65, 
367, 369, 371, 375-76 
protein folding and, 356 
Mitochondrial DNA (mtDNA) 
DNA unwinding element and, 
37 


mobile introns and, 606-7, 
613, 616 

origin of bidirectional replica- 
tion and, 31 





1010 


transcription factor facilitation 
of origin activity and, 38 
Mitochondrial plasmids 
of Neurospora, 608-10 
Mitochondrial RNA (mtRNA) 
polymerase protein 
activation of eukaryotic ori 
gins of replication and, 
34 


Mitomycin C 
P-glycoprotein and, 387 
Mitosis 
kinesins and, 441 
membrane partitioning during 
cell division and, 324, 
327-34, 336-40, 342-44 
microtubule-associated motors 
and, 442, 446 
MKLP- | protein 
properties of , 435 
MniIl) 
amino acid oxidation and, 804 
Molecular chaperones 
chaperonin-like proteins in eu 
karyotic cytosol, 372-73 
concept of, 350, 354 
cooperation between chaper 
ones in protein folding, 
375-7 
future research on, 378-79 
hsp60 proteins 
protein folding and, 364-71 
hsp70 proteins 
DnaK and DnaJ as chaper 
one team, 360-61 
maintenance of transloca 
tion-competent state of 
precursor proteins, 359 
in membrane translocation 
and folding, 36! 42 
metabolic stress and, 362-63 
organellar, 361-62 
protein degradation and, 
363-64 
structure and function of 
357-58 
hsp90 proteins 
protein function and, 374 
75 


perspectives on, 350-53 
protein folding and 
folding potential, 356-57 
in vitro and in vivo fold 
ing, 355-56 
Molten globule model 
proteins and, 355-56, 359, 
376, 664-66, 669, 671 
679 
Molybdate 
protein tyrosine phosphatases 
and l 
Monkey cell extracts 
bidirectional replication and, 
38 


Monoclonal antibody (MAB) af 
finity chromatography 
oligosaccharides and, 74 
Monosaccharides 
unusual and/or modified, 93 
95 
anionic modifications of 
monosaccharides , 94-95 


SUBJECT INDEX 


furanose structures, 93 
glycosylphosphatidylinositol 
anchors, 93 
pyranose structures, 93 
sialic acids, 92-93 
uncommon monosaccharides 
and linkages, 92 
Morganella morganii 
histidine decarboxylase and, 
24 
M protein 
mRNA biogenesis and, 297 
MRK-16 monoclonal antibody 
P-glycoprotein and, 397-98, 
411 
MS/MS techniques 
oligosaccharides and, 85-86 
MSS 116 protein 
mobile introns and, 592 
Mucins 
protein glycosylation and, 73 
Mucopolysaccharidoses 
human gene therapy and, 193 
Multi-branched loops 
RNA structure and, 256-57, 
979 
Multidrug resistance 
clinical problem of, 386-89 
clinical relevance of biochemi 
cal studies on multidrug 
transporter, 418-19 
in vitro transport and ATPase 
activities, 409-12 
mdr\ genes and, 389-403 
mechanism of action, 412-18 
P-glycoprotein and, 387-419 
phenotype of, 386-89 
structure-function studies 
drug binding and photoaffin 
ity labeling, 407-8 
mutational analysis of P-gly 
coprotein, 403-7 
posttranslational modifica 
tions, 408-9 
Multiple myeloma 
human gene therapy and 
194 
MDR1 RNA and, 401 
Muscle cells 
gene transfer and, 193 
Mutagenesis 
intracellular signalling cas 
cades and, 459-60 
pathways of protein folding 
and, 667-69 
MVT-101 peptidomimetic inhibi 
tor 
crystal structure of, 548, 553 
567 


HIV-1 protease and, 552 
557, 561-64, 566, 579 
torsion angle of , 549-50 
67 
myc genes 
mutations in, 628 
Mycobacterium tuberculosis 
mobile introns and, 599 
Myelin basic protein (MBP) 
nerve growth factor receptors 
and, 842 
protein tyrosine phosphatases 
and, 109, 113 


Myeloid leukemia 
tumor suppressor genes and, 
625 
Myoblasts 
nerve growth factor receptors 
and, 839 
Myoglobin 
molecular chaperones and, 366 
Myosin 
DNA polymerase mechanisms 
and, 698 
microtubule-associated motors 
and, 437 
Myristate 
glycosyl! phosphatidylinositol 
anchors and, 127, 133 


N 


NAD* 
pantothenate and, 18 
NADH 
pantothenate and, 18 
NAD peptone medium 
polyamines and, 13 
NADPH 
pathways of protein folding 
and, 677 
nag promoter 
CRP protein and, 779 
Na,K-ATPase 
photosuicide labeling reagents 
and, 490 
N-antitermination complex 
RNA polymerase and, 913-18 
nar genes 
FNR protein and, 786 
NarL transcription factor 
FNR protein and, 786 
NCAM protein 
DCC protein and, 647 
ned protein 
properties of , 435 
nck protein 
receptor tyrosine kinases and, 


Negative supercoiling 
CRP protein and, 771 
Nephritogenic glycopeptide moi 
ety 
glucose directly bonded to, 92 
Nephroblastoma 
tumor suppressor genes and 
629, 644 
Nerve growth factor (NGF) 
Ras activity and, 879 
receptors for, 824-29 
distribution and expression 
of, 837-41 
functional characteristics 
of, 841-44 
future research on, 844 
high-molecular-weight re 
ceptor, 831-33 
low-molecular-weight recep 
tor, 827-30 
models for biologically ac 
tive receptor, 833-35 
neurotrophins 3 through 5, 
835-37 
nuclear receptors, 837 





signal transduction and, 
843-44 
tyrosine phosphorylation 
and, 841-43 
receptor tyrosine kinases and, 
461, 469-71, 474-75 
neu differentiation factor (NDF) 
membrane-anchored growth 
factors and, 522-23 
receptor tyrosine kinases and, 
463 
neu/erbB ligand growth factor 
(NEL-GF) 
receptor tyrosine kinases and, 
463 
Neural cell adhesion molecule 
(N-CAM) 
protein tyrosine phosphatases 
and, 109 
Neural networks 
nuclear magnetic resonance 
and, 74 
Neuroblastoma 
human gene therapy and, 
194, 205 
MDR1 RNA and, 401 
nerve growth factor receptors 
and. 833. 840-41 
ras genes and, 855 
tumor suppressor genes and 
624-25. 628 
Neuroepithelioma 
nerve growth factor receptors 
and, 840 
Neurofibromatosis | (NF-1) gene 
nerve growth factor receptors 
and, 831, 840-41 
origin activity and, 34, 39, 41 
42,44 
and protein, 629, 645-46 
Ras activity and, 865, 867 
869, 871-74 
receptor tyrosine kinases and 
461 
Neurospora crassa 
heat-shock proteins and, 352 
mitochondrial plasmids of, 
608 
mobile introns and, 590, 594, 
600. 616 
Neurospora intermedia 
mitochondrial plasmids of, 
608 
mobile introns and, 600, 610 
Neurospora spp 
mitochondrial plasmids of, 
608-10 
mobile introns and, 596, 605, 
612. 616-17 
RNA polymerase U and 
162 
Neurotrophins 
receptors for, 824-44 
receptor tyrosine kinases and, 
469-71 
NF3 transcription factor 
origin activity and, 39, 41-42, 
44 
Nicotiana tabacum 
mobile introns and, 600 
Nicotinate 
history of, 5 


Nicotinic acid 
pantothenic acid and, 5 
Nicotinic receptor 
photochemical labeling and, 
490, 495-96 
Niemann-Pick disease 
human gene therapy and, 193 
Nifedipine 
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